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j’S-’Oi'ft ^ MCCo IiO W^' iiiiSJJl’o j 

Super ir;, tend'! rig iiilnsi'neei'j 
<3 II p j=>f h ^ ^ XJ , i.' , 


To The Ghalri'jiaiij 

Municipsil Boartij, 

Ifelrii Tel. 

Six% 

I have the honoui'' 'fco encloee he.i'sgwi'tb, the 
re'ifiasjd eetiriiate a.n'd jalsins for Kaini Tal Hydro Electric and 
Water Supply ImproveiaentSi, asnountiiig to Hs 20 g 387 laklis^ 

' In the reports attached, to this estlraate 

exp lanat.l 01:18 ax^e given sho'wing how the large excess has 130021 
oapsedj, and if any paint is not clear^ the licecutive Engineer 
will, l-)@ glsfi to explain elet-alXa to your Board on your f.i,xi:cg 
a ciateo ' ■ 

The Kxecative Kagineer irifo.m0 me t hat ^ alio t*« ■, 
meats art almost exhausted and that large liahiXities: will , 
have to 'be met; as soon as th© '.material at presei^t in ^aloutih,; 
it* ■iUidf. ivered at KathgodsM® I would 'therefore request, that ; yott 
will' kindly take stepa to- put .at' that Officer^© ' ilapaaalith'C 
requiait® futida :t© meet the; ‘bills* Tlie Sxeoitiyq 
will 'inf orra yo'U di;rect 'of the; approxijn, *»!;©: Mioants.^ 
and, tii,$:Xdat:ea bn "which ha .. aiitlclpat es th@ ;;ilahiiit:if 


iiiiii; 





Mill T/VL HYDRO SKSGTRIC SUPPLY 


b sa BO' s» '. 


Mote Superintending Englijeer, 
Public HeMth Deptt,, tI«P„ 

VA fOi- sss ^fSiB m «s 


r ill ■ 
I , 


Several rspoi'ts have ali'eady been ma.df?- ooncerriing the 

large enceas antioipnted on thi s work^ bb-t owing to thti diffi« 

culty in obtaining correct -fi&'ures and delay caused, by recent 

obaiiiged of staffs it has not been found possi'blts to coaipl-ate 

the rev’ision of the estimate until now® The original and 

r*jviiti3ed estimates are attaxthed herevjith axui lasy be fairly 

analy'aisd as shewn or. page 5 above® 

Other eoh'tparatiii'e etaxements ar®'’/i-att ached In the revised 

eEtiruBtr givix'g detai,l? of th^^! excess item by Ittaii® 

Of the origin©! estimate a .Bim'i of rupees 7*74- l&es 

i>rov.'lded for overseB.s materialSo The actual cost of this 

material estimate at l/5 ©xchangej, is now Ra 13^68 lsc@,s In , Y 

these figures ceritage charges are not* includede (ThSiaiet' excepe-'i 

for Gvefseai? materials is therefore, Rsj 5a-94 lacsj,- ^©'xclusi'y©'' ■ > 

of feesp Th@ original estimate' was : drawn oi;it . on;, an; exchange' 

rising, and tb''^ ■orders/ wer'd- .placed, 'when ; the, xup;e©' Was- T:' Yy"P;:th 
of Is* 6d whfin the rupae wa&/al>Qut ' 2s^, 'and .still- rap'i41it^;.rla-ihg«;y 


A -ciiffaPejice in ; ©sehars©.: of : l/3 to; operatliili 
' , 'Causi-e '.aa-.'-exe.^'fis.. of .'ahoxit:;--:is4v66.:::!0C!8)s ,.■:,.;; 

■ (,3] or’twriat .ely mowing ; t o ;.tbe b ©.om; 

.diataiy:: ,aftYr;:;,fceblar,"^n^ found willing to excepts 

1- -'.-.bb-.::' x , ,;'tK^P,Y;;;YhY:;'::YPtYYh;:i|L).:YbYY.b tY;;'hvY.:i:;;xiY.h;-';Yi;;;Yb^ 

dii«=* to fcuschanps an amount du© to th® insro©sed coat of 

■^^'^;'b:?-b:;;h;p;;'-^.b:;b;iY'bY;:Y:|Y;|iYbbb:';:;;'b:Y^YYY'bwYfSY!i^^ 

’bb,’i,|:|b'bYlb^''^fb;?',s''bYYbYhlYYbbbb;ib;PSbibYhYYYYSSwbSffiYYY^'lY|>bi®YbYjL% 

tnrfeil th^ Audit ‘df Kanu^,aet^r#ift&'¥®tohO|> posts 


are r^cei'ved. 
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It should he i-miembered that firm quotBtx ons 
coixlfS he otet ‘ij rif?a for sny iftax'i.uf ^^cturer until the com-enoe' 
of the Blimp towards tlw end of 19S0, 

Thfil total excess ou oversees iaate:rlals ss a'bove 


sKiounts to at out. 0*94 lecs^ 


The 


total exeefis on 


ftll Including fees^ axiounts t.o R£9*h4 iacs^ 

If fees and oontingericiec are excluded the nett 
©xcefis Oh all vnorks is about 8^40' lacs leavii^ a balane© 
of about tisEe^C IbcSj v^hich €;xceas cannot bs ex| 3 l:?in#d ^ 
by exohG.nge or by prios variations in home materials. 
This excess is explained by 

(a) rise in local, r&tes^ . 

( b ) ;l n c T es.s e d a c c o ’arao da t o n a,t lat e ,r » vf o r Icb 
piorping station^, 

(c) bridges and iDiers i^rhlcb. w©y# lurforeseeb 

8.nd found neceesary duririg; construction / 
of power line* 


(d) oerta^in irnforeaeen virorkSa : , : ' ' ^ ' 

The aniount: included under (a) and due to .rise li:h ipealh; t 
rates is estiwated ■ to be about Rsone lbk3'4 or xov'er ' sixty;' 1 
per cent' on an a.verag© aboye the rates 'ixc'beduX«d ''e''arly^ 


in:::i9i9p ■ , ■■ /-'hh. . .;x. v/t'.''./;::'; 

The cost under (b) .i,a due to the n©?,' build.'*. /Jg 
foiffif Jieceshary to/ bo^^^^ extra aetB considered neo@«_ 

■sgs;i:yh-:bnf|he;bbbfstbnt;ial-::/rbtainlM'';^V'bldp;'Keb^ 

, b' T'tlvet 'hi i;l/ y bldb /-'beh ib4:; ; i bf 

gwantlties of tei>8cih|.ry' we-rb Xt ■ x 

i^uat alb# be' iba.t thi® Ktasi3^?^l?y tb b#‘ 

tor at vary 'Hi# rat as* 4‘3iTral,Vj0:<J" this ^ 

' ■ ■ h," ' . .'I'-y '' '* , q 

fe#ad is ' betny^ia Es^O to $0 tb-owsand*- jT ' ’ ' 



Uno.!!'!!' ( 

lOlUdsf-; VvOi’k 

ie; 'fiMat;: Up of 1 8(iiporH iv Diuioin^s roi‘ store-ie or petrol, a 
.a'otor lorry a shelter for teaiporaxy puuiyiiig plrivt at 

Tallltal. ajid cooly hutsp 
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iwirt reriex-Ht@u i^iI3 now et/oiAnt to annas 3^25 a.gainat the 
Grlgiiial eatiiuate of ahha^ 2*25 per unit 'with the supply in 
full working* 

A reasonshle anti cixiat ion of profits ■with th® 
sup;ply' in full worlcing is no?;)' about n,-?, 39^000 against the !■ ' 
antiolpated ^070^000 in the original profit* 

The local work is nejariuig coixipletioiK and will he,, 
finisBhed in March^ AdTic© has been ireoeived from tba; v,' ■ 1''^ 

Manuf a,ctured’s .that all the plant is eithe.r- on'th/eV sefl orhash 
been delivered .ws Calcutta# -Large consi gri^ientB - a.re 
held up at the docks ov/dng . t© 'the, strikes' a date',- for. 
t i on i's" theref ore a : diff ioult laat i^ex . t o .f.o.r©es;at^ obut : 
ef'tgnt -of the -plant /beingr-ali ' put' .on rail' vbef orav th« :.::ehd/ d:fe 
t,hi|). Iftontli , it /mi'ight .I'eaBonably be. .eriti dipated: 
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TAh HY^-SIiKCTBIC SCHSSSH, 


H a v" i 3 @ d 25 s 1 1 m a t « „ 


<*sarascaeas3CLir«„ij 


K&te by Mr« F»1D„ T-unniallYf s, SxeoutiTS 
jSsasi naer^ II Di'vifsioa, Public Health .Beptt 


•ji Tsj ti/a tra* taw sra 


It waK fha iiit eat ion of Mr^ SlBlo Platt 
lat« jil;secuti'^® langinesr^ 1 1 Di~'ri!3iG:t\ 
ts? sub.-ait Report 'with Estimsite on 

t'h© Hal n± Tal Hyclr©<»lBi»3C trie Sshara^j, t& the 
Superintending Engineer^, Public Health, pepart 
raentg some time during the raontti ef Hevembsr 
192.1« Unf‘Qrt\i,nat'®ly 'Sr* Platt had to go ®ri 
leair^j, at a nioment*© noticfs^ on urgent 
pr;ivo-t£f and he was not in a 'position 

t® complete the work he had start^ad^ preTio&s 
to leaTing the country, 

Mr® Platt had prepared^ in draft,, , a Report 
no t q.ult e. oomple ted whi e2i 1 e at tached^; and;, ' 
had al.s© g®ne through the, RevisBd iEstimate 
v/’ii oh hrM,d been prepared by Mr** I ^Y/nlk-er 
Asst 9 bant Sani tary Engineer^, to the 0-ayc«j^ 
who hao also left trie coantry^ and had 
curreoted some where neceissaryft 

Mr„ Platt had been in charge of tht? con^tTb 
c tie n of 'the. work siace its oommenceiAcnt ^ 
and Mr, Walker late A-SBiatarit. Sanitary* 

JSnga neei% had &.lm been angered on this work ,> 
f fsr,' tt|ef'-^er4dd''"'h® country, ”' ^ 

from 35he,«l©aO td Both thee e fin 

x>i^xe **a» Twl th the Work and 'I 

the^ Roiport and EeTiuwd kstijddtw with llttl* '*| 
ooii03i«at. and ^ ' ' ' ' ^| 

It iisi.a >tw ^^#3? tain, f 

aW it .‘found thw numb#*' of , , ' 


•*' ^h! . 1 ^ ^ > i I “i- 


-i ^ ^ i, ^ 


' 0 §- 
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3 1" '-2 'C\ 0 't 3 r t' i O I. i-’^ 1 xt : 
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o^:'eri. ir^.cluded.r^ 


Thi5of3 ooirrections 'bertn inade in 


H©vi 'ftcl ill s i. iij'i- h? s ivl) .;i i 1. 1 sij ci 1 1 # 5 1 ' 'ivj i, lj 1 i 


% fia 


the origj 

yi.eP. 

est iino, 

te auiouiiting 

to ns 1 -t 5 '-■’9^ ob'd/*® 1 8 

no t 

a>A:f f i 

0 i (1 n, t to 3 0 "/ 

t il 6 Q •) B t 0 T t ill-'! ‘.iv C! X’ h 

^ ; ■. 
j 

e t; Q V 

e as Oils gi'ian 

ivt Mr, Platt ’3 Repor 

t. T 

h e Ra ir 

ia^ci Estiiiiat 

9.,it!cmrit '3 t> 0 ■:'‘.r;i to j 7 P j «3 

‘~'j''l / 



I submit the Repor 

t wi 

til tile 

R.eviaed. 

for taV'-i'ur 

of 

early 

Sfwict i on^- 


Fid„ Fp !><> Tutinicliffa 

A ^ • r', . -c”^ 4*5 

*4 0 » ■ 

^ Executives Bngin©#r, 
XI Division Public Health Department*; 




c. -n^ Pi'vtt T^sqr. , 

Pl“V>Ii.C rT.i-^'O If -T 
rn^ l -r ■i'j,i:!.i5 >»^ JT ;J3. w ,.t ta- » ’ ■ — i ■'- ' 

t'i ■■■1 X’ iX Vi) ^ 'n 1.- f 


T'h-‘ 


e flti iii 3 ’ 


G.e fh- 




y.ac 


-, . '•'I A XiTri Gfior!/ . . .i’"«!' 1/ Sil ■! v-.-* . •:*■ .-■ . ~ 

t j, oxxed iP VT«0, -‘■j^j.^,r - - } 

o ^ i ^ '^’lO rt7iQ./>,» «T1fj VWQ.'ClC fty-itV 

'jr, 7 for da lx 

rti'-a-t In Sept e;i'b*?r, i 

in S^otlonin^ V'n., estln-et.. oerSaln 
a;v,n3as aaerffl Diafle iaa t'« arransament of j 
tv,e pa:«s.ins plant amioii randerad It .| 

l,nposaibla to houao ««, new ptaaps id , f 

filter tiax .1 -ix i^b* -■ ;,;■; 

RaSOOOA : had I>aen prcrldad f« aWeffationj 

tc this building but tnls aon pfowBd ;!iuW.«| 
l„...d.Kiur.te to ocw-f tan coot of fno n«v< 

X>Ui;'Ap hoase*- . 

cans to tba d® if-'-"®'’- ■':)«<■« iVrullabl® 

t!io filtsu itoata h«d t'l be dtsaanlled 

and tho neo ptu..|. bouea bnlU on ibis slt« 
aftej -n expansi'i'e retainins wall Had o-m 

built ^against 

of the 'building cauoad by tuit cliHUiSe m 

ia|lSi|iSS^i||||ill||^ 

illiiBii^BIHH®liH®ilililBiBI 

aiatrifeBtioti- syatea- l«.We eitAt^_ of 
jt». Bell,' Sloetfloal 


jsriffjlSaaSijSdSif 

..f, - G.I. ... . 1 , .-. JJ...- .'o ..\ .V- 1 ' ,' t. 



?lfvS3Sit 
g®®i,Ki,4p.ia!H 


f?i{ 
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Siiffiiiliiliiitfiililiii^* 


alfiisiisaiiaitar’ 



o rf 5- ce.r rt covicerri 


Tf^nd'-cr s 

f O X- oil o 

Ull':h i:"j.g 

v'^o rvk 

fo.r by the 

Di n trie t 

Engine e 

r, h 

ivei’e accep 

ted D ,y t.h 

e Chief 

Eng::i 

c 0 hh 0 U'^ no 

e ojT t.hf-3 

I "lO .r -i X 

i nc:r 

rat duri 

ng t}ie pe 

r i Ci d. 1 9 1 

3~21 


Ini Tal a.nd 


ill 'til.':;! acciaptijd n s jiilens conwi, dera.bly i 

liiifh.ex than, the ratee In the o.'arAC t i cried 
e:.iti;un.ta vvlth the result th.at there is a.n i 
exo«ea a.tounting to Rs 7 , 68 ^ 336 /™ due to 
inoreesed rates® 

The arrange/iien'ts for the supervision of 
the erection of 1)11:!. Idinga did not prova :.h 

very so.t li?f act ory so on the arrival of ; ; 

AsBi 'd:. ant Sa.:uit«..ry Engineers '■ firoifi England, ■ 

In Becemaheih IdSO the District Ea'iigineer:, ' 
STn.ini Tal , was r-ylieved of this work ahd 'th^R^^ 
ecnt i re supex’vi si on of ..all 'I'oo.'rlc,, '. ■.eiscept.'; ths;t'i:' 
dona by Mr,: Bell was; handeti htrer: .t,d 

div.! s i oB«. • . ■ 

' ■; The prin4/6p.5a ^ cams,e : o.f : the 
thih^ -estliuate' .is ithe , f 
eirchang 6 :i.Bnft: .thh; geiier.al', i:riere;a, 3 ,# 

.; . fee t ®h: price s ■ 'Si nc @::, 'ipl.#!:/' ■ ■ i ; es ■ 

'' pr epar ed, ;. hC- V- P ufflin.® 

except' to,. a. priw ; J, 

dep'^nd&n't on. tile 0#ats of .. '' j 

lahsar* Biisb^-th@ 






r .1. /' V'.ilT.- j. ‘i.y t’! 


i,.i- l i r:J: i-;!* '/y hI; ij , 


1 i t.t 


0 Cfi ly;;!?.!!:! i, , 
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!i 1 g n b Ss r j iS j., on .tin! 
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vi. 1 -? i.y c i, o lAt i f.j n s y f.j 1;. ® .■ u ^ n n cj. p ;1 p ("■ 

"bi^en paid for at estchange 

ratfirS aapylng -froi:,! 1/:!).;^ to l/5|- for 

-n 

matiarial -whi:?!! the aanufacturars ;pur« 

cha.ned a.t the k top of tsie aiarhat 

The a>i:oliao,ge now shows aoxae sigiis of 

x’eco verifjg: and to day sta-ndia at ©ybout 

1/5^ It is hoped that, it nray he x^osaihle ; 

to is-^'y the ai^ne rating & purnirlng' ' ■ . t 

g-e- ^ ^ ' 

P3.ant ab this or a highei’ of exohaB/ ifl 

.• ;h'‘ 

and so ef -f ect som© saTiiig xTj thls 

, ■ . '■ ' 

estimate which is basad .on ' %,n ©^change '■ 
of one ehilling and thsree pence' to the ■ 

ruXJhe, 


t I 


Ivot e ; ** 

This ryport was dx'rfhusd by MrtP?„att 
1 ate Tlxeoh ti xre ^ Ehgi neer j, 1 1 ■ DiYi'3i¥hp"r 
Pabllc Health 'Dsi^a be.t-ci'^fssrj tdae 
lyt an. I ‘luth October lOCi* 1 aubiilt it 

: . wi t hh h t ■ - i-fc .e t’ : ' O I/: ::¥'® :. :'lf bf ; 
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Cement oanorete , fiufliS^" 

. 14 Xlme (Oonoi'f'tf flllixig,,, 1. 

\ 

IS*", .SaKtili,,.f4J3JLijag.. 


aeJ?6Sft 8/8 
1894 Sft 4/9 
185 Cft '3/4 
18S6Sf t :3 q/ 5 
1836 Sfl- .65/- 
„A0iS^£t. ^J 0 







M'aini 


1 VT*. - * . 


Schejiie,, 

aumT«a»»»viriu> 


9. E/Ho. ir: 





§1* SwgQper t? 






884 

j4048ir t 


120 Cft 
SOCft 
t( 1* •T 0 8 
404Sft 
. . 54fcJi't 

a 


-w;' 4 * rfy!; 


1504/-. 


i i ii i < y iip n ii i ii { >iBl ^i i ^i| tii y^ 


** ' * ’*' * n 




2 'i ‘ , v 

d « IM. ^ 




- , j— - ■« 

R&i .'>• »' tr 


•■. : •« -. . ,— 4.| 


u i r. ^ oTH 




1* ,sx<^.fiffiailx;^n. ...of : f-Ounds,,.. 

^ . ^, ,,^^,■(11,.. a 1 .' Jr*. ^ (it "^2 riiiJ..'(t|^t^..j.i,i, .. .■;■■. ■■'. ■: ■. . 

.,S»..: ..,Li.Bj.® .. .iiiasoQS'jW II. ,:. :..■. 

,,.,4,a„„„|.C,iay .masanr^/.' ..i.,. 

....a.*,.., .Chtr.i,waOidi:JWor^ t 

,a,:,:-(..^ |.*:t. ,:..,f*l.....]ra.ai^tiM.r:..,..v.,:i..:..;^^ 

;.I;.;.,..:..;„i.^i.:.:..:.,;,;,El.d.gelBg;it.. ....•i.rr..- ..^.r v.'.'..„a,:', t.,...; Li, : ' :.,.i ', 


8; ' Iron rfaeetin? iirscludirig^ flxli*'|;' ' iS40SS' 


9, Lime pcijiting . .,'. 

iCu Lime plssts^i* 

-4 11* larth fill i tit 
Stone peving 
iZm Sit© cXearanc© 

Hii i© wayliing - .» 

16* J-i-'* do 01 laaT© . . , 

16# K*G*woBk inc-ludin^ iron. 

1’?#. Iron worJc -r t . .\, 

18« Coaltailng 

10, 

';*'4 


520 Cft 

r,i9.60:Gfi*; 


in 


22„,,1.90f:l| 
240Sft 

s:2.sfi' 


^ ^ y 


&0M 

/h 

^V' ^ 

30/5 


Cf.t 


.Sfi, 


Rft- 

% 


I.:' ir,,,.?,..: 

.■.|.r.:..|...;i4i.?5.,.i 

52S.,..: 

22 l: 

"-Ai 

'■ 1S'$ 
40 
34/ 

2/ 

14/- 

50/ 

3 

ioa 


Desoriptioti of work 




Quantity. 


Kate. 


Amount 
. Es. 


Total. 

Ea. 











^‘V 3:' 


ISfiii||ls5ifi(||;j 

> ^ >■ i ' ( 




DesoriptioQ of work. 


Quantity. Eate^ 


Amount 

m. 


1, ^. -....I>;>l;ea;K"rt^if^a.:Df^:.^:o:ul:i4si r 

2, I'u’.'n'V''- t'.Nr.ne ,",«s nj'iTjr ip Itp'e 

’■ . “{XO™ , .r^siO^”^ %Ti ._c1.B,J 

4, E»r*Work jj-fi limliPC' l-^'ori, 

5* Llaia xjoi Hi f fii; out Bide , , 

fis Idiiig Bich:‘ , 2 /. ,. 

7^ Ghir '.>faod vvoj'k ,•., 

8^ lion woi’k , ' . ■ - 

9.* Faianellecl door windows-. 

10* f’' piu-'klti*5 for. j'ooflPg , ../■■: 

11, .2tl B«W»G iror. Adief-‘t*i%.,tor,,i 

roofing ' t 

42*. atcne pavirfe. .ir> floor,.: . ;;;, 

13* Barth filling Id, fXooxO , ..w-i'-vs 

‘ I ^ ' I . .,'; 

14 a" Wlaite y;a&ihin« u. ..-dc,,.: .:,2.2 


2A 

Bf% 

/t 


5/r,.: 


.6 A , 

' > 

.4/ - '■ 

1^0 










• 7v**i.* 




v^’«.isit£ ^^fr'T^'is'J4»s,,r*‘i -•js 
rt’a®r^'‘’l,^‘?^lip'.V-’.i’V3- 

t:> 


mBm 


g|W|5 


i ' -■' '' ■',’, ,' '^‘ ■> .,' Vi" " ;■■' ' 

v‘"'.i'.5- o - ‘ ,' ’^'f . ,. , ' ‘ * 






K”K.!..-?.-:- 




le Excavation:, if! hard.. soiJ unde, 

roado 

with Belli. rig. , out-., water.'. .1.,. ■...„■.., 


C *-‘*rs fe* n i Co no x’ e t «■■' 


390ft; 


3 tj,! ^ 1 li p I, i,o4 


8« C eiaen t p o i nt i 


131/ 


?5Cft ll/"i2 ^ 


32,C5Cft| 9/l£ 


344/ 


4 a Bal rood r^l bilking 


1& ]?oa|@ Rai^Aeuin . 3^ 


y. Iron ^trapsi 


Description of wort. 


Quantity, } Bate 


Amount Total 

Es. Bs. 


a94cf t [: .14:5/ .: $ ,..,..[ ...: IZmJ^ 





inlet chaiiib 


;A«f 


.n%i 




; 1 1 


0 ) .i 


' 0 U[ 


' \U?' , 



*«V '’7 ">0 


ipHHlMM|>Wl|[!!i!< 




V, ' ''T 

w L M .iu 




V rt*-! 


I } i I •» n ^ > 


i» 

s r 1 $ f 

iWiSL.^ 






„ (t^- -— ‘>•- 






OSI'SH- J»i 


'<i» ti’;-L>i« .*' •■.jv‘.»aTr'»‘s; 


Amount 

Es. 


1 ® ( ® ■ l'i?;i,pd.,.j;'.o.tt,h* A 

1 n?l K-uM nxvU 'Ml lillnt, lo430o-f’t. 60/ 

.n« "jr 'O'* ifd J. •**'''<= "<'’*’00 ” so/ 

j '■'^■'^PS •* I /P.*''"' 

0 , C 0 e 0 i‘«t 0 ' • ‘ 

rn-«,A-T*' Mv---urr'^ . i 1:? uC/7, iSO/ 


9 as *’ 55 / 

^? 93 s''’t 12 / 
ftj'i oft, l/S/ 


■J'.lii'ie iavuon\y 
CoiK’^S'lt iKMlltirtS ‘ 

f,Q. TJ'ilV . 

Oa.aent^ r.lpi-^tnn’ j'i llet 175«ft, S*/ 

n^'A nil 'ii, iron tfiCScft 5/S/ 

Iron tf/oA 

p'hiA'WQQcl pl,'^ Ai-^^3 
St e|}9 

Sr^3 Jfood- slmt t.esa . , .„ - ... ... ... 

wiA,. 

PudcD® olfty i?'c ludiiig ^ 

oewiage from 4 y«r|>%ta* |/V 


. D^s a/ 


Description of work. 


Quantity. 


Bate. 








Ajaonnfc^ 
. Es. 


Quantity, 


Desoription of work 


or?p 


I Line ,'uOflor 


in ofirtiien t, iityrl or 


G omen I point ins 


uot^-x drn in 


8, R.O.'Iork 

% iUoffl^ntlini, & vebaildins ) 

£ H GaruJ. ?fe^r j 

10. BaiXtofc out Y«iter of. thrust 
block i'olmdB^ lu nrl5» , 


e'er see iiqce 



































•4AI •»( dtAiXtlif 


mXM 


4 1^**- 


A'f ♦fi'./i'^ ^^ WU i i>j'Sn-’-.\; 
■ij'i/', H ■;. ■ 'if 

CV • ■■• rt' .1 




i ‘Jl‘ -j 






Quantity, 


Amount 

Es. 











S^e^<^Swr S" ■ -^;. 

v>,;’-' . ■ 

}ir;fi.;l'j /jiSj.-iji-, .";.<yf V -vV f • .'-^w 

•;.>?,%' ?.'^*-'i.^'- r ■-“ ^ fir---*' ^ . ' Im 


li" 1 -; !. 

■ .': ■:’■ 
t ij . * ■ 

[■*■', '. ?'.l ' . 




mWM 




Quantity, 


ii, 1/5 

56464/ ' 






f" T ¥ ( / 

. ' I f ' '' , 

", U 1 1 •?»,,»“,< <- 

' ’ r t ' 

.... 1 h ... . . .. ., id .., .. 









:Iyd.r 0 -Bl ec t ri. c 


-i ! - J 


at inlet ch^’Kiiaer 


Desoription of work, 


Quanfeity, 


Amount 

Rs. 


,e 0 i gl s gX 0 0 5 1 ,u I ©e 


to be supgli^d 


ti.pin'ber by, Worttiin^ 


t,!3,n,„„S iap|),|on 


















It, -r^ fl >»j Mji ; 






:A,‘i 




' ' ' 













‘.jh;;j[i,', ;>*,«.«!» [.'Ml 




'■r '■'“•'•‘'^•’•1 










5o,O0Or 

l1 t ' l ,j |i. iii | # <i j !!| l i > i|i . l .l W Wrf .; 










t 5 I f ^ , 

i 










liiSiiiliiiiiifil 


ill'' .' " : 




OW«V.-lSiO 




WOj?'k:. ' 


■:.: 


■ij||si||||ii|||il 

liitiSlilBiHIBWBiM? 


L?,,MiM 


Tsl Hydro-31 trie Sche-ne, 


8 . B Ho. 24 i 


f T r saiaijiisaion -s i)istribution» 


DesoriptioQ of: work, 


CQlbPe?... :::. 

Br.,rt, i sh., ; lii|ul,«;ts d ; , lle.l^'by „. :j 
Calle ' Ltd, ;, . ^ ,,,.„„,:,1,.„,,>^ 


Quantity, 


Bate. 


Amount 

Bs. 


:Tota3. 

Bb. 


M.jm 






“rV:-:::;.- '' ■/*', - ■;; -. '. 

!???:■■}■ O -'''- :' y :■'"''' .. •-■;1 - 

*■ T'7“ .■^ 7‘'L^Sr 

0 v<:-. ■ 

^ 

S? W» 7X -ft* "Ti* tfjil ■*T.i -> •*4 _**£-_(.» ."^ ’^'5 /" " ' 

-"^5; 'i-'rV iff.'^f'*.!i%.,, .i, 

^-v . ' - /<' s. 




: 'rit. . Av'-^ ■ 


{ i’ ' I { . •*' 

it»ilil 


Suicha Tal Sub Station iiulldini; 


Amoanfc 


Description of work 


Quantity. 


i , I O'Dell in 


KOI?.-' t ion 


:||§fSlil|i|| 




! 

E 

'ft. , 

IHPillllliilii 

k)f |/c <4,)Vi*^l*/“^ / 

b oOv’i - 

V’ '»- ' k 1^' 


Sauoer dx*®^ 
Tran work 







if#^ -fC'i ’f'Xv^-."-’ 


>7-V'jr> 

k''v;,’:J!.A«'-ji 


JCat ohery iiagh Sud-Stst ion .Buildin, 


Quantity, 


Amount 


3 ,t.MRBqnry ; in i;ime 


R »C;:»i’GncrQte iiicluding' ir 
Cement concrete' , 


6f. Btoue p'-^^’ing 
7« L.lw<*' pi- nter 


464 5f 
5) o?79f 


B « nt rend or inf 
cj, Lif.ie joint in,: 


10, Vidic t^Vnhirg 
11» I’pnelled & ci-'zed leaves 
for doora -md -windossr®. 
12, OViir wood work _ ^ ’ 

'lO* c<lir^vaod pi gracing 
14. Iron aReetixig includinAj^ 

lobQur of fixing „ 


17„ $iU 
















N j. 


Naii'ii Tal Hy dro-Elec t ri c 



Scheme . 


<1 4 " 1 ,% 

9.E. li. 









-ir r te j . -A 






Sffiss'sfr^ 

««1 


t>VX .■ %’. ■:■• 


5 Ito 


Quantity 


?r, iescava, 


04inft 


179bCft 


i86Cft 


b. iV*' Cidrwood lesvoe 


6» Cairviood doors & frames [, 66»2 


7* Iron sheeting including 
, fizim’ 


Hidging 


9» Coaltaring i job 








*& \K ' V. 






0 A Tal H ydra -El e c t r i c a c h ©ivie 

Revis©d» 
trol Usll . 


imoua 


I)& 30 i’iptjon of wosli: 


Quantity. 


i4352Cft 


2560 ft 


11870 ft 


1970ft 


Z.Q'dOn 


Oemeiit pointing 


6« uemejit plaster 


ll»?arth filling’ 












:.->‘i'^'-V-^',-r ••=•'''■ ■■■ :■' 


‘•"S '’'%'’:V?i-‘‘- 


f \ %.' 'V !i>;*'r^ > r*^ 
^ iSSsw^w^'SasBS'? 






'■?‘’!^-'V.rTtf-i^s. 




Amoi.mi). 


IDsescription of work 


niaBonry: 


7 ^ Rid^;ing 











,^?5?SV ^''c''-?t5i'*'^*' -'^' ^■■" ■ J*'.'-^'* '.-■- ^ -" *' "'.'rj 

■S^aSS?^ ^4w^SS?«^s5iJMs^*‘'^■i^^*■■•S H-al?‘‘**-?^.''i*/ J**! 

•-> -J 


Hairii Tal Hvdro-lleciric E:)Ciienie 


Lorry Shed 


iinoiini! 


i9&Gft 


2b Lime masonry 


Lime conoret© 


422Cfi 


Saucer drain 


6e Iron sheeting including 
labour of f IT hip; 

7, Ridging 22 G 


15423ft ' 56A % 864./. 

54Sft i/4A Hft ' se/. 


8* Hammed concrete 


9« Site clearance 


10 « Cement point in. 






M 


i > ' Ml 


■'■-’■ A 


■ ‘;^V.'' 






^ ' 




ectric Scheme 


Amoun 

Es. 


I‘'r598 

1190 


Goncr 



















-e‘%: ji ' . ’ • 


■*iA!ft^f?.v1 


•■ ryii -, f-'f 1 r .'j. t ■ li’- iS 

. * \* 1 • 1 * . * i 


■ :"'. i .•■^» ;V -• 




Anioimf' 


Beacriptioii of v/orl^ 


Lim© masonry 


240Gft 


G©ffl©nt ’plaster 









30 2 


20044 


M creasing 
spade Ql Pipes', 
i'of i6‘</el ling t/iie 
^iii0 of recorder 
aoueo* 

i^er retairung wail 


2 a&i 

,1 2 m 

iv'itcb^fi.lhar/ 1' 3^.^ 




Kami Tal Hydro-Slectric yciieme, ^ 

DISTRICT, : No. 68 , ODD 6 ?; 


^STIMATpi'A'ft. - 

detail OFMSASCJREMDijTS AWO PArnft ^ 

, S'uh-wovk, ,1 , : ; ' , ■ '^ Ly V 

(/or oompositfi work), i : Bu iPd j.Pp;|- 

Works t pi . ■ ’ 

r«''"''s Ti76’^a^^^ 

DiineMioiia^ 


Serial No, and riarni? of anB- 

li 0 Md tied decaiia of vvorji;, 


Number. 



• ..'I ** ■p' •• .'■, 

: 'lyiimber,^ 


:;:./h-.;-V', ■ ,:. 


Length,; 

Lvoadthv .;'L:,j n;it ^or 

■■■jwt: y '.; 

L 1 

■■ -J, ■-; , -f/.-Wf p.'ii,' . 



'Total 


For leieil inr. t 


IlrtiUjjht forward 








detail OF MEASUftEMES T^!, Em.-^-(cont%nmd ) 


Dimerii-ioQS, 


Number, 

couticnis 


Htiighfc or 

dtiptjb, 


Ereadili, 


Number 


Brouglib lorwr-rcl 



. I 



DETAIL OF MEAvSUREMENTS AND CALCDLATIOI^LS OF QBANTlTra^^ 


Suh-worL 1 Po:wer liouge ~buildins e aiitinued. 

(for composite work). ( ' 



mTmyfp- 




(Se-! Pxi'^ic Works Godf’( V()k:^ faros 1178 and. 1179 .) 


Diinensio3j3. 


Humber, 

comeutjs 


1 nil '^o and tiain-' ni 'lufa 
liemi and dcirila of work. 


Number j Length. Buddth 


area. 


Lroright forward 


IX t® undfer fojj;:d 


Flooi' of Tiain bul.ding i 78i ?A^ ' ,3/S 

-do- switcii gallery 1 29^ 3/8 

^ • V ' ' I ^ 

P.C« Concrete. '' ^ > 

Iain building i 78-f ' V8 

Switch gallety 1 . 29-|' ' 11^ ,1/S 



Wjjiaj 


^ V/ if' i([? iSs J i w 




,*>67 ft I f,5 j;* 

fv'^- 




ivvT Vs 
.■ » '. '/ 


Man. N.tw No3 68, old 67 


AIL OF lIBA.Bi7REaSNT:3j. ETC, fconfinved) 


or, X/, pariw. 117S'mid 1179.) 


NumbfT, 

lioiAteniiS 


area. 


TiriiiK'Hl; forwivnl 


, Dimensio 

I 

. ■ ■ ! 

Tirtil>er. 

Length. 

B 

. • . 

' 

reafLli. 

,1 

H't-iff, lit, 01' 






dtf'Dii. . 













Pu¥u To Is Cod, Vol ],cnoptev, XI, 


pavnB M7d imd 1179) 



;I!S1<)U8, 


Number, j 
coiueucB, 
or 

area, 


Breadth 


Brought forward 


Lt'' i " IT 

' N 1 / 







|X'#W 


Man. Naw No? 68, old 6? 


detail OB’ MEA30aB.\IEST3, ETQ.— (continued) 


Slib-worji 




i,Ses Public lI'V&s Code, VoL, I, Gliipier, X/, panas. Jl78 mid 1179,) 


DiriiensioQS, 


Numbpr, 

uoUtaatiS 


Grand 

Total. 


Number, 


Breatiih. 


(i.rea, 


-Brouglii) forwaid 








Man, Nbw NoJ 68. old 6? 


Page 


DEI'AlL OP MEA'3UfiEMBST8, Em —(eontinmd) 


Sub-UXt'rh 

Ifcir lipnifoiitiil imrk), J 


{Bee Puhlia IVorks Cade, Vot, J, Gkipfer, X/, pams. 117S and 1179.) 





’V*' 


Kfif'ffiiJSiS 


iari'il No. ;int! nritna of auE)- 
iitjad afl(i aecijils of. work, 


, ' ' M 

j .Ifr'" <1 , 

<- G ^ " 

! A'l , 


^ ;i‘ ;,v 

' , 0* ' 

G , M \ ft l i->' 
VWA G G. i> , V i 

‘ Ir V ,' i i/i ‘i*?! /*>} 


Dji^nephioos 


Number, 


tioutenua 


Total. 


Number. i Lencrfch, B-ceadth. jlleiglitorj 


Broucfht forward 


Orand 

Totifil. 







area, 


0'pe«ins in galler, 


naini Tal ^ycr^l eotr ic Sche..e m.. Xbw No. 68. 

DISTRICT, 


ESTIMATE No 


DEIATL Or MSASUHEMENT,3> AND CALCITLATIONS OF QUANTiTIEr 


, Pow^r ' Hense. BuiPdihga : Q.o.ntii;mec 


A’wMtr Ifyy/es God’,- Voi, I, Qh^pfer,:XJ, paras 1 j 7S and 1179.) 


Dzuiensioria, 


Nnrobei’j 


Seri.5,1 No, and inunti of .‘nib- i 
head and deriail.s of work, ; 


ITrl'lJlt, 01 


ISmaoer. Length. Breadth 


-hroughfc forward 








cOfnpogite wor^k’}. 


Orand 


■ 

/< 4 t f’ K 




DETAIL OF MEASUREMENTS, ) 


{^ee iuMic- IFa^'/Li* GodSf Vol.j /, OAap/isy,. X/, paraii. II7S and 1179,) 


Dime^jftioas. 


Xumn?r. *' 

tiun terns 1 


^ Breadth. 

doptui 


A limber 


Broimhti forward 


Man, New No; 68, oLD'd? 










6vor door , 

j « d ®“'' ^ V ’ V j 

-do- '>aniio>v 

~OlO- Q*ij 4 >Vif*d‘j/f 


Naini 

Man New No, G8, OL0 6T, 

^.'^— — — ^---DISTRICT, . <®) 

, ■ , ESTIMATE No.™__: : 

DETAIL OF MEASDREMENTS AND OALCDLATIONS GF QTjANriTIBd,,^^^^^^ 

s<iib-woA.. \ Power HousO - BNHd-inig l^contimecI ., ■ 

OOmposUe workU ) ’ " ' ' ,,„■.■■■■" , : '' :'. 

(S®!! Public .W(>fks Cod', Vol. I, Ghapte'i', XI, 'paras 11''/ S and IJ'/'B.) 


&Q rial No. and naiii'i o f sub- 
head and details (jf; work. 


D ' niijis ,!.! 


N umbel. I Leng'S-h. Drcadth. 

- 1, crpih. ' ■: 


N umber, 


rrai ft 


o * A « G CoDci’ olifo «■ ■ 
H ^ G ^ pAliai'a 
*> dO "*> 

•>■00 • 

— c ! 0 "> 

♦" dO "* 

^ Gap of pilloroi 
BeaAi 

.... .......,.L.....j ...i,. ..... .... 

Undei r 9 .il 

• ' ■ '• ■■■'• • •r, . •••• - 


]irou|ih(; forward 

1 

5 

b 

X 



a 

+u 


i . 

,1 

li 

7 >D. . 

If. 
















Dinteasioas, 


Breaddi. 


Lengfch. 


N umher, 


tll-OlILrllt forwiiid 


V-.>V < 

^'VIP 1 1; ' 















’('■-V-'i - ' ’* 'f #V, .'-fis',*' 


'* 1 ^ : ^ 


Diracneiona, 


Naii'ii Tal .Hyclro-lslBctric Sciisins! . : , Man iN'EW No. 6s, old * 


-DISTRICT. 


ESTIMilTR No.- 


DETATL OF MEASUEEMILVTS AND CALG0LAT1ONS. OF QUANT] 


TIBS.. 


Bihh-work, 


wer iHoaseOBulI diiia-'ab^ntiiig 


(for composite work). | 

{Bee. Pp,hlio Works Ooch,. Fol, I, Chapter. XI. paras lI7ff n.n4 i 779 ): 


Sei'ial No. find !:inm.'):,o j anh-- 
•koad aad decal la ot work. 


N umbel. Length. Baailth. arw 

I Ql pin. 


Nurabol, * 

conieufi j Oraul 

or Tot.1. 


Brought forward 


uetjeuu 

^ iN. ix it^ide v/aI 1 

Mb in ijuil riiii ^ 2 

-do-CJiall 2 

3 »ifxtiCli t^ailery 
ijn<^ ftfJl ' 2 

“ 3 d- U.waiX 2 

“% Side 01 WiLg^ 2 

Projection , 1 

{ 

8 .P'n-i;?f^oi.n eoabL%' 
i.li0 6 "- 3 me ae drain ' 




* r; r'-' 


£'vr=H i 


mfm 




DETxllL 01? 3iEiSUREiiE5if13. 1^0. ~(ooi^ tinned ) 


coate [iiis 


Number, 







Dimeneinus, 


Number, 

Goateuts 


Snort %aJls 


Man New No. 68, old 67 


DISTillCT 


ESTIMATR No 


DETAIL OF M EASUREMENT5;^AND .CAI^nLATtONS 

, S‘iib-wo,-‘k. , I . Power : M&aae' ;Buil -d ing Lc:ont-i i"iaed ® i ' 
or compasif,(twork).} , - ; , ■ " ■ ■ 

(Sea Pubho W'orks CU", Vd: Iy Ohapter, XI, ^arqs im : 


Serial No. anrl uamn o f .'lub 
bead and derails ot' work, 


Orftrd 

Totio 


Number.; Lengtb. Breadth. 

” ■ ■ 0! pi ll, ■ 


brought for\7ard 












if 
















?i^?-v 5 'v':-:/^’ 

i 1 ' 


.'IvVv ^' 

9 ^S 


Total 


DI, STRICT. 


ESTIMATE No. 


DETAIL OF MEASDREMENITS AND.-GALCETLATIONS OF QDAHTiTIBS. 


Svb-work. ] Pj^/fcr tiOUGG Buildln,, coat LU.ti.Cl. 

(for coinpos^te work). I .. 

{Se,^.Pwhl^fiWorhsOoch,VoLI-Ohapter,XI,pcbTasI17S(mdm^ 


Diiiionsioiis, 


Knnibei 


Serial No. and namo oi sail 
head and detaiLs ot work. 


ouuiaat. 


li.-10-nt or 


Is Timber. 


ijongi/Ii. Breadth 








' ‘i* - 'V ■ ■' 















!'*V f.'v;.- .•■V-.:*.'..-' b, 

S \ -• ; ■ 

i'fc- ;" •: '-^^-Vh. ■• ■ ' •„ 




mw 


*f s »' r »- ■ 




nKwMi 

I 4 rf-* l»- C* • •' •'•»■_• 'i •- » 


Rev i se d Iss tiniate of TeH Kac e * 
i\!gTnX”'l'aX W^r o^l ec trrc ''"BcE ir/e 7 


Detail of vvohk. 

Excavation^ ; 

Inner side of Power House' 
Outer side “ 


.»■" dO" 

“do- 

«dQ'- 

“ do “ 

' tl 0 

-do- 

-do-' 

■—do— 

roujid 

portion 


lings . ■ no 

For tjnd pitching;, 

fUiCorder hduse; 

■ 

“•■dOr* . V 

For' chamber ,■,' v :>i i ' :;e;'t:d 
3' i. ' ' Hi 11 . Cu t' t i ng« ; ' ' : ;e; v'; 
',a'feK':t|:e''' end : 0:f 
■ Cefe'K't- '." g:q he 

, ; ■; lihifer ^''' '^x)'m'^T:yh.6vtsw 


Measukemest. 

B. H. 


Qiiantities. 


io/i 

196 

,135 7448 oft 

. ioooaft 










'i-' ■ -'i ^' -■ '- l-.-'*.- .'f-a-- ‘ 











***, *»V*^ *S 

t»|dl 


S. il R8.,C6/r 


Detail of woek. 


Naini 


‘4 » CsniS'ii't iti’iis oiiry upto ijuLs,. 

I nil 6 i” gild© 'Oi pow©r noua© 
Outer of -do- ,,,,,. 


Hyaro -.iii ee ii 


Measorements 


■do- wingsl 


3* .too') of - ' end wall 


Chamber 


&» Lira©, iiiasoiixiL# ■>,: ■.■ 0 

TnnWMTt W I» 1T‘fi^n^ iHi fT>1 wni Hn‘ < ^ i| n i f »iM T i t>j M r TWfiir w f rr ' / i Tu r ^ 

' ' l^di'Toimd' -portib ' belowyStyO 'oo 

, : I'l"" :;::tliicfc ';:wal 1 ^ lAo thy isuB'e' Odin 

race. long.-' ' 

"■dO" -parapet. 2 

Founds 00 ^ recorder house 1' 









Detail o 







■j aP='SS»/hSy'''*''i!ii ■ »’«!» 

iSiwl^:#J 




i‘^^' 

^v*- titles? 


I ►'•i-i'^ '• ■*l‘ -H', I 









V:i, V 'iV 


., • ! 


mIM 

.:; • i 


! fi f| ', 7i. 


a ini Tal Evdro-ll eotriG Sohsm 
' “'O^ETl ^4^i5~"“05n^a'r""~" 


Detail of work. 


MEASUBEltaNT. 


6„ H.G. fork iricludin^^ Iron Wi 
Inner side of Power House . 
-dO"” outer' 


Slab over roofs 
Lintel over- door ■ ■'■ n 

-do-,, wifido^t ' ■ bite ■'.'P 
7 . BO alder Hi taiiiJL - bO. w XStl 


B, Earth llUlrky 
."W'^er siE¥™oT^Power Houaa 


Hecorder House 
9* A. Sail wood Planning 

B„ Chir^rood doors frinie 
^ poors u .X 6i 
Windows . 

Innsr side of tails race. 












OAr^ 











Me AS DEEM! 



"S; '•'.v* 






'■i' 1 (-■* V,.A{.i# tS'il'Si.'L' S »'ii i*. I 

/ '-'■•I}-'''; '--p^r 1 : ■■- 

"*', u ' ' ' 1 S,'-^ '■' •T''!' ’5f‘ -’ . -;■' ■'"r -.'f-'s 

' .«ir ' ' '‘fc ' * r ' ^ • » * -S r ii 1- , 




t-i^'mK 
111 .'-: '^pk 

•n w 
!?-;{ 


!TAIL OF 


'’I ^ 

ililll 


!.. A?.- 







Kami - TaL 


H/ 


irO"-El ec 


-i- . 

U J. A ' 


■KCiierne, 


60 



llH2Xatioii4)X.Xl^^ 


Hubble gtoi>e masotr y 




& orS^se 


ir^jrar.CicUi 


iflipwil 

ti b » * i 


' ' 

CE) 

-DTSTSinT. 


.. Mas 

Kf.'iv No. G 

\ old' 67, 

i ' , ' 

' - ESTIMATE 





DETAIL OfOMEA 

SUREIIE.' 

>.'T3 AND; 

GALOULJi 

rTfONS 01 

B’/aiJANr 

ITIha ; : 


S-ub-worlc. . > : A 'A, 

\ : .Revised. Rs 

g.tikate 


I'ters.,; 



‘Q^oy-'eorapf}sUs'‘ioark).l 






A';',,:, 


(Stf*i PubliQ \ 

Vbr ks llorh 

'Vol, J) Gliapf'ev, XJ, 

poMos 117^ 

7 and IJ 7,9 



J'io.rial N'n. and univsj^ o f Hun- 
liead and detaiia ot work. 


D)rn(ifisioj.iS, ■ 


Number, 

conum-r 

.or,..- 

area. 

. • 


Mum oar. 

Length, 

1 .■ ■■■ ■■■■'.. 

.Breadth. 

n giu 01 
Or prll. 

Tot d 

fJjai U 

Tl 0 

i, lxcc^''u'"mn )f i lu/ids 


Lioiipht forward 






2 

lU 


. 4; , 

t 

191? 



iird & cross will 

7 

G-h 

3t 

4 

591 



Veraiideii lon{j w’)3 3 

1 

73i 


4 

ni 



•^dO” End iPlla 

n, 

4i 

24 

4 

. 95 

V ' ‘ *>*whtWI»i»B)iiliirn>i»»wi 

3349 




■ I ',■ ,-i- . ,,55 w«i-S"7-?} 


; - -I- •' 




W‘mM 




LengT'h, 


N limber, 


def.itjbi 


Brau^tht i'orwiad 


Kuml'w'r, 


'tsfffiUS 













^ '/‘ 


uctf 

lair opBnir{; lintel of H.0 




il a i 'J,'al Hydro-E 


Detail, ob' work. 


Measuhemest, 

L. B. H. 


Rubble stone masonry in' line 
mortar upto plinth level, ■ 

Jambo of doors in if^wall" 
in 1 at Storey 


- do- 

fendows 

- do- 

-do - 

almirah 

-do~ 

Back 

0 

1 

P-C* 

0 

- do- 

Jamb 
2n j 

3 of doors. 
Storey : 

in: 1 

-do- 

windows ^ '■ 

- do- 

-dQ'" 

■ almirah 

-dp- 

Back 

,s tof ■ .-dO”-' X 

-dQ"^ 


4.1 X £5 

6x2 


■'ofylorxg^ fell'. 


-do- \juble3 
Stairs under plinths 
Large portion in height 
-do*' ' ' ' j <’ 


etai!.,i:ng -Kill under S.L* i 

> . t';.' 

-do« above 6f Q, L,' -! • ' 











ASDKEMENTS. 



li® 


k JuL^*»3{ <-|ae-ga WiifeM tgVj«-»*C.'ftiKj 






V2r. 




i.^ 

I » V »** * 'i.’** 




tsi^V 


DeTAIIj of WORIv, 


Quantities, 




0 



Detail of work. 




Main rooms 


ov/er 










§%si^p! 

S Ji?;i; i/i; V.^Av 's 


i.M^ 



Measurement. 

L. 

B- 

H, 















VJ;i«j..i^'f*.i*^r V* ^ ’ ••,> y -r 




?^<'y’- ■ '«;-■>=< --Sfir- 




r;^v-;?.- ;■ . 


St*-Aj? 


15, White 


DETAir. Oi' WORK. 


Dve posts 
eesuraers 

,fer sicte Bres Burner, 
ore B'res suiter 

fM-rs front 

iO" -Back 


Gliir wood plankihg__i-y 

<■?;!!» »ii>ww^w«»awM>wiiayi-ovMM»ti*w]g»>i«>ilai»«-i!iii.it »w ■>«!»•>««»».? Il l* i» i i > l «>wi ii i i h i nrr ti ^Y «i| w 

M3 311 room 
Ve-r .xicldh 


Quantities. 

14« 77' 


14,11 

4 ® GO 
;, :3«,00'P 


..31,25 


16,67: 


. . 6:.,£G, 

p;3i7,S9Gft 

4U0®00 


505, 75 

93. .?u bit 


I** Plank ill j of uliir wood f« 
jsront laide* 


klJM.JO.MiM, 
i?ront & tack sides 
Side ‘tables wall 

...Syrf' ■■ . '■ . ■. .. ■ ■. .. 

Stairi faoes 







MEASOBEMENTa. 



.(jtfdJ-ViJiS 






Vil" J**" '►! 








i'‘^.'jr«-i''M'‘ 


Quantities, 


f i" ' -i J 

", I ■• f , 
















-’•■ ■/’Vv''. -VV 






Washers x 
jjlat iron iW' x i 
Bolts for rafter® 


Ma ini Tai ^^iiy oro -i;.!.- ec trie-- Sciiem e , 
Staff g;aar ter s contiu'aed. 


Detail of womc. 

j 

. Ko. 

Measdrements. 

-'t i n ■ i ' 

L, 1 B. : H. 

1 r ! 

1 . • - '. . 1 .' 

1 Quail fciiies. 

Iji'H" til t;.kl iilih. " 

■ ■ ■■ 
■:' .:-i 

. j 




'Main ronai, , a ^,\: p , .r.M 

r-i 

: 5 ' 
1 

i'.'QX ' 

i. M-v ■ 

I'. •• ‘ :., 

v/l. 


A'bof e;: ^, ,■ 

'. 6. ■' 

i'lo J 

i :/ ■ -i 

.';8:',:' 

'X- 

■ ■ ■:. 4 

tt:: '"ILO 

1 ■ 

Verandah Lower ..„ : ;.:i ^ 

i 

!"■ ^ ^■' i 

\Wf:\ 

6 

'■5/8n. 
6 , 

/;t VB62 .. :81L: Lf i 

: Lime GonGrete* ^ a' ■ i-'.-a nv ■■; 

1 :■■■■:■! 





In YFrnndi^h fl Dor ■■'Love 

! '•■ '-W • i 

m 

6 

' . «“? /f'\ 

0/ o 

■ ■ ■ 1 

; ■■ ■ ■ ■■ ry jS .A- /% ,£VX, . ' 

X*^ t J 

■)-.-■■■■ 

ii OP onoH/Bii ill loof inrl adin r ’’ 

ibmr 

- 

1 - 1 \ 

# 

Front rides 

' 1 

7Di 

15 


11 19 

Ba ok 

1 

' 

75;^ ' 

9 . 


67 f 13)6 MI 
- ■«»«■» 


18* hid^'e 

19. Iron ^ 7 ork, 

Bars of pad as t d® 5/8“ 
Washer x i” 

Btra^a ^'' x 
Bol be I-*' X i” 









':^W§Wi¥mBwW 




Mi;asup.ements 


Quantities 









<»i!i5 Vy'-SafefS 


DISTRICT. 


ESTIMATE m, 


detail of measurements, and Calculation 


OF QUANTITIES. 


er Intend cut a.' -quar ter 


(Se>r Tf OT'fcs Oodr, Vql/I^ Olia’ptei', X^I, 'jMirqs IJ78 and 1179.) 


Drrneusions, 


Serial No. and name o f .enb: 
hortd and detaila of; works,; , 


Number, 


Breadth 


Bioui'hb forward 


Main long wall 








V.. 


DETAIL OF MEASUREMENTS, ma -(continued 


GocIb, Vol., /, Cksp'ey*^ X/, II7S omI ir7„dJ) 


n^ioas. 


- ? N u m 1) r , 

j coxaterjiy 

Hvwht or 1 . 

j ,.i area. 


and naitta of’snb 

dei.iiils (jf wijj !c , 


Orant 

Toijftl, 


N umber, 


Breadi li, 


Brought forward 


i 










mm 








Brought, forward 


Baok verandah 


k cross wsJls 


>'■ 'V,v- 




■ ' : ; , ' . «dQ- ' '■; ■'iv-i-i'v 

'j \ ^ . 1 * V .1 '*''•( 






w'’, f C - > _ ,-i 

iY I “t^ 

' ' 

. '''. Vr' ; ‘i'j ■' 
h\ I' * ^ f“ 

' f,", -' .“’I' 


Man New No. 6S, oHJ 

(E) . , / 

— ^-DISTRIGT. 

ESTIEATK No.— L 

DETAIL OF MEASGREME, STS AND GALCGLATIONS Of QUANrjTIEA 

Soihwork |, ' : ^iiperin't&ndentB.- Quarter.- continued. V 

(for composih W07'k). J 

(SfiB IFo/'/cs (7od*y FoL ZT/ 


Scriiil No, arid namfe o f sub- 
head, and clelails of rVork. 


Nhni’bei'. 


Ditnensioria, 


Length. Breadth, j®’' 

Bopih. 


Nuffihers [,. 
couMju ta 'I 
or . j 
area, ■ 1 


;Totei. 


2788 


wall of Bath roQih_ 

, 

a 1 


2i 

2t 

ai* t . ' 

do** ■ ,, > A ■ 

Z' 

. 11 ' 

' 

- ' ' ii 

I 

o 

"xYt 

'z 

lOf"^ 


■ ' 2i 


Main! ■ tal ■ Hydro-Electric Senema* 










■:■■..:•■■ ■ • i .■. ' r -V-. . ' 








Tsunji.vn’ 

couLeni:i- 


Dimv-n^ioGS. ‘ j 

utiiber. 

: 

Lr:Egi,ii. 

Breaddi. 

! 

H. ighf. o? 1 



■ . 

Cic poll. 


■■, 1 

£?■■■■ 

3^ 

forward " 









• "j Ij' ». n 

;i' . ‘vi.!’'' 




'i5-.'.:k*’:is.'j«;'R#=S 


aj. .ii/dro’ 
ar intend 















a— ■• '=:-i "■•i 'S'l 













iWSi 






'fc/rA-ri -V ■' xt- 




rnmm 


Mi?Sf:ifi 


tmmf^ 


ojr ua6^ 


.£ B in Sab- He ad 


It cm a Ko, G. in 


ubiicad 1^10 


{4-l-x7i) 


do- djors (,‘5^>-x?) 
do» windows (3x4) iO*' wall 
do- doors (3x6-^) 15” wall 
adi5stals . - 


rr r: 

Main room loW'walla 

3 ' < > • , I ' 

f ♦ j ' 

, -do- Gabl© walls* 3"' 


G»\/ork includirLi iron work 


Lintel ox^ei’d 


do- window (3x4) 






Detail of work. 


Quantities. 


MK-tSUHEMaNTS, 






w». 




iv. j'-rj.* 






;fs?.:i^-^’feVii^*'.> 


10* Iron" she© iitog 
' ^inolucling cp£i 


, Tal :H' 


Detail, of work. 

im f' ' DO irrt ing , cont c 

Q- 0 U.\,V . U in : ’■ 

0 i i .L J. i ■ 

, ',g. ^ lindow's.'.hA;:.:;..- 

Doors • 

^ * d p r 0 0 h Wori£ /» 

Do ora frogiea 4^ x 7-|- 
Wi.1 do\7 "'Jo- . u X 4 
Doors -do-- '')^r X 7 

™do™ -do- 3 X 6^, ,' ' 
foil pi a lies 
'Bresaui'fl.ers ■ , ' 

Eidge . - 

Posts ■ , ' . , .'•j 

Raftex^s, 

.g ..'.■gyD g'g:’’-4'gd 

Hidgo 

9 * ’f *’ Planning for roof l'ng''D 

> . 


Flo : Son erne 


b'J ' ' '] . 

rt&r ■' 0 0.1 

■• 4* /p ' 

i L'g.41 if . 



Me.isdremknts. i 



i ■ ' 1 

. . I E. ; 

. 1 ! 

! 

H.'- jl 
■ . ! 

Quantities; 

|——-- 
'g,4'. ■■■... 

■ ■ ■ i ■ - i 

D i 

1- 

" I 

■ .Al J' . ■ 

■ :k, . 


. ! .: . i 

■ ■• . i . ' ■ ',! 

■. ■ -1 ■ ■ ft . 

g? ■ f-': 

;:; D;..,'140:: 


.. 4 ■ ■■■ 

[■ 

I ■■■ ■ 1 




) ■ ■ 1 ■ . 

”"9 

■ ■ 









!)i V3,s*^ifr ‘ 

5"5f^V-*p^j 


■■ ,. s,* j.-.t^ i'’-.j-,-5ii'5:', *iv. ‘rrfS'i' - JOr '‘Jl%''>ii<' ■ 

j-V, A'!;'.?*;' :r.>/,g;.'-^i^t^|it^feij£t!fefC,-r^ 

»-1i ''\-f f 


MKASUBEMJi.NTS. 



.lliSafiS^'-jt'rtftj#iV(^‘C& 'Oe’^raSS 


^.^4-t 

Kid ■ ’'»Ow*y . 


. ■■'. 


mmm 













will '-ffirf-w 

fewfe' 

- 1 vjw-rf^» &.■' 

• '3 *m ^rt. “tt 


'. .:' ; :-; : i ■■' -f/ ■ ''.-y- V' Vr* :J'S r. --V'T’ . . • v 

V'-«^'- '.>.•»'• '.’V>;':.r' it v,:. Tv,-'.., 


/^■»r''lj- •l•'l^* *ii«lli * ms 


mKm 




niv? '=■. 


■I {^tSi’&'-f '. 


Quantities 











'' ' '■ 


DISTRICT. 


ESTiMATK N 


T3 AN D CALCULATIONS OF: QUANriTISS. 


detail of aiEASCREM' 


(Sen Puhh'O Yi titles Qo(i\, Vol. I, Ghaiiter, It. I, parn.s ■■1178 arid llTd-) 


]‘mur'ht fcirsv'T.)'! 


Naini Tal- Hydro -id-ecoric^ -cneae. 


Mak New J 










DETAIL OF MEAStJaEMBNT’S, ETC. -■(co-n.tinued ) 


N (liober, 
















V- 






|;«I 


i^*’ ‘.V V‘ <! ^ Vxf> ^ 


Detail of wohk. 


QiiajitiUes, 


U'pLO 


Su '0 £r A* b U I 


0- nroo 


IS 14+ 514 


374 im qi- 


; - w , 

)<- ' I) t^sf n ! 

^ \ I '' 

' . ' ' !;’'' v,/ 


■Jfi’V* iV/fV. ;4" . .: ';-,'.y **i 











na 


I'f- 

:yK.r-:f-.: 

StJSfS:?; 


JHH 


'•’''i.'Xff 


€„ ■ ■ - 


•=. '5 'mV H'ji<J. ,^! 
■ -.V''..- 

: -/v^ ■■'y, I ri' =',> o' V'* 
















. V'*'^ 


ti:^mi3 


’ /;'°.*^i'4«Vr/,;'''’.; , I, ‘'-' / '*.■ 


MeaSUKEJI?:NTS 


QuaQtitiea, 














Bide £'^ole wpII 


Biouffliti forward 


NaiBiiTaX diy:dro-II©Gtric Sclienie. 


Man NewN 


-DISTiilCT. 


ESTIMATR No., 


DETAIL OF MEASUREMEN-TS AND CALOELATIQNS OF QUANTlTIEdl 

Siih-work, ■ :V ■ ' ■ ■ F 0 ,: - ■ 

•; l;.. ' b weePBt.s' HUb .Uon / • ; . ; 

(Jot co'tivpositu work), \ ' ^ - 

(Ne.*s P;m;6No Foi /bs Norf-, FbZ. J, GJmpt^, XI^ parns 117S; atid im:) 


DimensifiBS, 


Serial No. and nume ni aiib- 
head aud decaiia of work. 


F"tam1Vor, 


K'umber. | Leurjih. I Breadth. , 


n i"hti or 
















Dirai'iisioas, 


Nuifll)!'!’ 

ttiiuteni,: 


Breadil’ 









Naini Tsl . HYdro-1Sl;$:ctx'ic Scheme 


75 


5-.- 


(E) 

-DISTRICT. . 

ESTIMATfS No. 


Mas New No, GS, old 6'L 


DETAIL OF MEASDREMEN^i:AND CADCDLaTIONS: OF C^ANTiTIBS^ 

S‘ujb‘Work,. 

{‘/or coiuposttin W07-h). I 


Swvin?'! 3 Hj’t c"’ i 


( Sex PuhUii 


If Oiks OoU f Yol. If GJmptef, XI, pa'/'as 117^ wnd li79 .•) 




Dimeiiaioiia, 





Sc.nai'po. and nftina fir S! 
head and detaUa ot woi h 


Number, 


iJreadlli 


.BroiifdJ*’ lorv/ard 


WilA tfe ‘W& iiiz ihfe 


Ppiiellsd door 


fiiiJows 

h B,G»fork inolu 
a, lie aa it 
SlielYes planl;® 

Iron work, 

Bolta sf mllfpUU64t#^ 
Ifesllsra i S’ ’i**' ,?« 

' ■' k ‘7’ , pif , 

t. 8t TarnisliSlng 


iroJl 


w<rk, ' 1 < , 

V 

iii sub 

X 2 i -f- E 1/8 


• <<s?s 













area 


'r i r^ W 


BETAIL QF MBiSUREiiSNTS, mC. --fandi7i,^ied) 

' S-%h.v?orh ■, 'i 

, , t ■ ' ^ . , ,___. 

it' tOfflMOSite. iCOl'li).. y ^ " '■ '■ ‘ ' ■ 

(ice P/ihlio IF'j'f.tj fj«d!s, Vol , T, Ghxp'er, X/, pa'’'ii>^. 117S iind/J. J.79,) 


Diintn-ious. 


Sariil ai.v] Eara*: of sub-. 
Biicict ju.v<i fieii'iils .of 'iv’i.»j,fc, ', 


Length. , 

Bi’ea'Lli. 




Numlirbr, • 
coil tents 
or 


fi' rand 
Tofia!. 


dtij't.n. : 


Man. New No? 68, old dT 














'.'./pSsS. 

.-Ssa«: 




DISTRICT, 


ESTIMATE. No.-—-..---^ 

DETAIL OF MSASaREMESTS; AND CALC ELATION'S OF Q'rrANTlTIE 


or oornposita work). 


Ditntirisuiiia. 


Number 
oou .j 


Serial No. and namn ;nf sub- 
head and decailsj of work, v 


N umber. Len gth. BreadtS 


Brought forward 


E^ar.c'a o 











£'|Sc''?{'i*^ 


DETAIL: OF MEASUREMENTS, ETC. - ( eo'fdin'iied 


{See P'uhlio WtJi7zs'Oode,: 'f'ol , I, Ghyjp'er, XI, pa'ftM. 1:178 mid 1179,} 


Nmnin- r, 
coMtoni,n 


Leagth, 


N iimbfjr, 


i;! f 0(1 u:lil'. for w ar d 


I ' ' V '• * ^ ' 











.!-■ -''I-' 

mm. 




I 

isw 

iplplif 


^Xit UiiJ 

■'!/"?• A 

•mt •* V 


> y " 


area, 


T)S rluc t I Oil 

i«iinHi)iiiiTi»riTitiir-»-WTrm — r»-nTa~~fii*rm 

OpeniiiQ under chimn 
]?‘rorit Hook^ of -do 
Windows opening 2.-^x 
Doors opening 3^x6} 
Lintel over door 
^ «do^- over windows' 
Item Ko.A on Sub-heai 









V"' 




'aV** ‘f* K 


','*11^ ■{'!;- (f 


(See Publie Ifyj/e? Gods, Yoi , I, Ghy.p^er, X?, j^ams. 1178 and 1179,) 


Sanibc-r, 

coutentiS 


it'ErS aanio of kii 
detaiis of n-«.L-- 


Nuinber: 


BM.'i, 


Bi'onghli farwRTd 


Length, 

Bread; h. 








i 





ilf; r"--Y! -’'^f-v.'lv 

||i-#S-?^:iY." 




1 


Dimansio^ie, 


ISTumber, 

coatealiS 


Number 


Breadth 


£11 ta. 


tirDixi wall 
'licle. WilLei 
SideB of oil unnt) 
UppPl Sirjfe jf "do 
j?'ront aidfc of -dO" 
Inner sid«^ of "-do-" 


Dedao t i jiK 

front opening! of 
Oilirrrify 

-do** of Ho1 es 

-do- openiiiP of 
windows 
-do- doors 

Lintf^l of dote 













kr-‘ 'iVtfi^,-. T; k**.?- iN, , ,>•■ 


4*Vi VSr i4rS)[J»>Spj.23LjSf 

-; *’-•'. .- ' ' '■. . i‘ ^ ■ '. r ?1 

■ :y.r~ :'<r.^^iv r.-...V •. 


< I 


MEiS.UREMBl^TS, ETC 


(eiyn.ii-niidd ) 


iforaposife uvr-k), 


Numbf^r, 

contents 


«o, and riarfla cl’ au 
and fiaauilj;: oi work 


ri6 [orW: 


1 

Dimer 

moas. 

i 

J 

K'ni-nbeF. 

■ ■ 

Laiii^tb. 

Breadth. 

Ilcighb 05? 




depbti, 








WiM 

V'‘v 




. • 




Ih OF M E A3UEB.MSN T 3, ETC. -f, 


lomposue war 


MihCtli ' iifej'jua irai 
j'^ork 

9. Pan? 1 ltd door k 
^ ffiifjdoi/v door 


. rool m :»; 
l^’ronfc fide 
Back side 


Ik^ant side 
Back -do-. 


(4M (7cci0, Fat:, J, mxpfer, 11, 'pwf‘as. .1178 tmi 1179. 

■1: ■'■ ,:■■ . 

Dimcasiotis. ! 



. Wumb&r. J 



1 eolstenSis 

,,m . ^ G-!‘aBii 

Number. Leno-th. 

1 Breafirb. Uiagbt or 



! dijpth, : 

' 1 















•^ir- -,^e<.*V-'! 


hi^- -‘'‘.f '' i'- 


'irriyy 


l!i€l|W‘»ia;s,Slll;!iP|i^^ !00^S 

!, , ’' ' ''I f ; * *' 

i ^ \ ^ ^ i ' if '* ' « '' ■ 

\ < « ' r ^ ' . ‘ r 

/.'’'A'." , 

. ," .-^ W' ’( ;•• - '. t. ; 

4 •/,'- ..' ‘.'*1/' "-■ .• 

«iiittiiii>i«iSiiaiii«is| ^iii 




N'o. 68, OLD 6?, 


DIS-TRICT, 

ESTIMATS No 

DETAIL OF MEASUREMENTS AND CALCULATIONS 0& QUaNTITISA 
B/ah-'uiork. 

(/oy^ eoMpmiii -ivork). ^ 

(Sss PubUe ]Fi>r?se God‘, VcL I, Ohapteif, JT/, paras 2J17S and 1179^) 


DimensioDS, 


Serial No. and nnme ol sob- 
Lead/and dfctaiig of woik, 


Number, 
contents i 


Number. Length. Breadth, area, 

d^prh, 


Brought forward 









■-Vjif ' -V^? V y'f't'''i:,< ::'i(^ 


SI a]} i)\olu^inf-, iron, woi’k 


clearance 















SD!fe^;?*j^«irsi 






•v * 

E,-->v“-'tft. 










DETAIL OF MElSUREiLENT S. I/IO.~-(cordinmd ) 


, Sn,b-Work 
{ for. (iompoaiLe work). 



(Sue Public Works Gods, Yol. , I, Gkiptef, ^ paran. 1178 mid 1179,) 


OiixieDsioas, 


Muinb^r, 

<joiiteat.s 


serial; mo. anrt name 
head and decwils of 


Breadiii, 


Number, 


i^iiiipiiinii^iiiiip 

X) fi* MU* fldi 

'i tuTer^-c 




























■■;h .:■". I-- ',;;V 

^ xij\ & 

r'..-' Vt ■i?:-::.^::.-: -.. :-;^i 


’ 1 '* ‘ r ‘ . 

“ii 


>, ^ ' . •. , 

iiiipliiHi 

imiliil 


lipi®: 

ss'jSiESSft,; 




Hi! 


iiliilii 




--DISTaiCT, 

’ JiSTiMArr: 

n' 

detail OF Mf5ASCraEME>TS and. CALCULATKOJfS OF QUANtJTIEc:, 

S'ldt-work. 1 ■ ■ 

{/o}v?9i«pct9(>,fi wiar/s). I V ^ ~~ 

P'Mic \]/ofks Ood'yVul, Chapter, XI, paras 1:17S and il79.) 


Serial Nn. avsfl rmm-a nf soT-; 
heufi aind detaiis; id woric, 


Dimeiisioiis, 


Number.. Length, Breadtii. 

. lOf piil. 


fcaouo ht forward 


Number, 


cauteuij.y 

Total, 

or 

■■ area, , - 

■'■■ 

- ' 






."/VJ'te;.- 


DSrxilL OF MEiSUREMENT 


f(fioriUnued 


Brought forward 


Dimensions. 

i'humbor. 

i" ■ ■ ^. : ■ 

Ktimber., . 

: L,ugA. B,»d,h, 

uoni-GUC^ 

or 

■■/' area. 

Toiiri, 









'".f-'i -.yj-cw 




mm 


■w-i !^'e:-; 


Man Nkvv No, G 8 , old 6 ? 


Bom-p^ySitii work 


CD.nr;auii,s 


f-irm d 

Tot, III, 


area, 






MSTSICT 


estimatr: No. 
detail op MEA,SrjREMENT3 ANO CA 

SvJi-v.iOrk. \ 


iAO CALCULATIONS OP QUANTlTIEd. 


Wo.ks Uoii, FbL Okap^er, XI, pa^ns 1178 and 1179.) 


i^imeusions. 


IS, .limber 


Climber. Length. ■ Breadth. ,HOghfct 

dipih. 


Lrongbt forward 










KM 


til be fi-snt 5 i,* oira 
lat 

df rjitd side 
i'Lvine* 

G* Wa^ii^ I f 

I'ront ptstri^iw* ' . 


”-'4i''-. ’ ” '''‘' C)' ii »•' i/.'j. L.- 


?ifA:;uAi. F> BIT So ■■\7. 


b'ltih-work 


(f(fr Gompoii'i-te wor Jf^. J 


DETAIL OF IvlEASVUREM.EST5, A^.~--{o<mimwl). 

i-ii'". « OJ'iAjVi. Dft; A C ;j o a 

I 


(Sea Fiihlk Works Gocle, Vul. /, Ckapter XT, pa-ras. UTS and 1171)). 


Serial No. end name ot'iri?})- ___ 
iiead aud iieiaiifi oi work. 


Diaiemioas, Nfioi'oerp, I 

I coiitcnti. 

Number. L».!igtli. Bresflth. area. 


GTan<i 

TSai, 


j... .Brongbfc forwf.fd 

Liiwer piece "'BasJArds 0»7*C« 1 i li i qA 


1 8/ 1 «; ! ■ 39 


a-i Xo.xve 


.da cL 


SiCi'fii i(Ay&3l:' ’.ii ,'f';l'.:;'.,,l,''d S . 1 

L#W &11 ii’Uis'cUi’d's"' .Kssrina 1 


laye 3 ,'» 1 

23d do cs He Tine 1 
Grus.s , f^l.U i 

l-Vt 11 »,uir'itcls Toud, 1 


; 10/1 


A'bdy g!' -flcipr leva l udt o Tdiyi'v laydi'*: a- 

ilbw Ifey.cX'tt . ,,, , ,, X , Q-^“ . 

•A.'i'tdv .luiy 61*# ;■ 1 .'ll'l' ■ 


ioi'l£,-,;'" 68 ,j- 











¥;■ ini 


Tn-l 






':%b-woTh 


DETAIl, OP MFASTIREMJ^NT?!, Ac. 'coiuiw^ti^' 

let cha;noei' cari tinned » 


{for cftTiVfioij'dG %uovKy j 


(Sfle Fihbl.io Foritii Code, Toi:. I, Gwjjfer XL fUA-a^. 1!7S o.ad llTD). 



.■>"■ v,v - . ■■.-T■^:^ 


m$m 


i;; V,- ‘'' 


Serial No, End SiaiiJe ofti.iib 
iiead an 1,1 aetiii'a oi' work. 


troiifiif 
Of ih'uilj 


X'' ti (liber 


a.rcn 


Eroiiglifc forward 


OliLUilO 3 '.' 


xroad*. 


itnve cxji'ioifc* U' 


^Itt . 


C 0 i\ i a U- 1 o»d. ' 7 X dl 


Sn^rt Wall 


4t}A Oif^sete long Vi&ll* 
dhsi't ^ ' ' ,' ( 

5 tit OitB^t& ly/i^ WBlJ/ 















Masi3-al Form iJo, 


Page 


DISTPIOT, 


ESTIMATE No, 


de:tail of meastjeemexts and calculations OP quantities, 


{fvi' ccrinpoilite wj-rJi) 


FuJiLc JVorks Code, Vol. I, Chapter XI, paras. 117S and L179) 


Kiinibers, 
cull ten t0 


Dimensions. 


Serial No. and ruuneof -.nb' 
head and detaiC oi work. 


a rea 


Breadth, 


Number 


Brought forward 










i>]jriejDBiojJs, 


Numltoi’i 
com, eats 


Number 


Breadth 


Brought forward 



















i!' \Kx oi'i 


l-'i'SpirSs? 1' SI 


I .‘s'>:-.v^’.1-/.i; ,;•'■'!? 

■? * != 




DETAIL OF MEi'lUREMENT?*^ ETC. -.{continued ) 


Dlmenfious, 


•isii .M(. lijKi nama of fsiib- 

•^.iX !..£i'i. ,;,(e- : 'ii.?i of -wiitk, 


Grand 

Toiisl, 


Number, 


Length, 









mW: 


./,-<V--.^ -''v. 
'V" .H-: ■ 


!■ 






«s ^«iil gil 


>a,tt<x©s 5 


iiii-tjonry of fti-c© vi£^ loi\; ■• ' 

' pidagtt''* ^ ‘ -s 

*C}fc -OOrii-'-Olk-a-"'- - <“■•“ r ' 

* ‘ ’ y W' ■ S'V 

' ' I ^ ' 

3 '^toii’’t&»- etde - - 


DETAir. OF Work. 


i . . ■. MeASU'! E jlSUl'S. I 


Quitlultii;!?, 




! ' , r Cl-' ;l^er 3 .'silf Y 3 F 
e, V/Vlg* 


.u .! bcloln^ nrmoni.’y S,¥ 

choYif'^er ff 

YOii-tt’) 













IIP 


Heasuebjeents, 


Quantifciea 


liilliiiiif 

'• ’ tr-' *'• 




iH' ititl 


5 ' - 












s Jwnr&n%4M^^vY£3f»%An^3J9^»i^ &flWii§ 

•u-iSi<Tvjj,?,,<5fv\,i,:\}.^^^ ji • ■.A'ii 


IPIffP 




■j- •- .1 

%.i 






, . xL^V*',rit.’jf=;.;' 

:>; '..';v-^.T .'r-v''‘r-'> 

'4V=J:?;y-‘''‘=rv •*'■■: ■ 


3 *^ ■=-''-'^. !“ 


Measuhemest, 


Detail of woek- 


•HiUsiCl 6 « 

,w* ■.,., .. »wi .i«ni: »w '»«i»;»SnA«p>’ 


.m\^t' 


ODe piece 


s*er dv-'i fillets 


kitund 
















0m 


Jy.h* \A 




r-.M-r-'? 


(-, '^ «v' >”}■* 


Detail of wobk, 





6 ' 



* H 


H|” 5 f -V v*^^' 

. -r • ■. ■ - ' ’ 1 

i'®“.'*'i'S»“"' ' X'UmPHU ir«iVJ' '^.r* \V‘ 

C^'iJt*^ *v> S rr .* L. f > lT ^ i-Wr ‘ 




; y* 




Telosi'ty ..lliiii'tin. 




MEi.SUHEMEMT. 


Detail 01^' wobk, 
















-j Vf \h'- 

A'. ' 


^^'£4.1 w »■ '.-< w'-' '-K'. ^ 'J I.' ‘f ' ' f '.^ . 4 • t,- 


.m-m-ifi'" i 


:;v4x S X 


Jj-i) ji It 


^ MUkuxniu 


4 , Q, •JUMiAtJ*! 


11 o V»<"jj'<'tt 

%* jUl VK oU sdit'inKftiSi# ( 
i3, yj.ad lg’ .gli^y a , ' 

iitji.imi ©V'^^^nxy i;U*d|e« 
4 !'ui d^h ip e<|V 




Detail of wo he. 


I A \» 4* l ■ 41 f. XW'.w X- 


5 j. IjT' I 1 r ' Os,!!! .16; ‘f a 

* Y tl r ^ B 3 0 tl « 

4i 'XC*'- J " i » X" ■‘l» 

X' i ' ' ' X i'-*' 0 J 4 i ' ;4iii J. ■ ■ ■„ X\^/i.r , . 0:i.^ V WfJ.: ■ ■ v^’ " ^ . .■. 


i/vr r )'< 6 ou ;:; c 


AIsasukemexts 


QoaiXitie?, 


.A ' ■ 










|§^|lr; -Q;';::;,-- I'-'^'-i.' J?--- 

■Vfi'ft.;.''’;i\.V.?-;f. ^ i.C'i ■ ; C'l-' 

f iv/j 5».^/.'- -Ti -r-i f - ^ 


tSaMftBjBhBgBag fefflrc ^ 

)^'dy “K :•> 


'■ .'-*. ■ * 1 .*, 






MeASUKEH’ENTS 


Qu;i.nl,itio. 



iKiw^s^5W«su3p i5k^ k. 


w®y)' 




t* 't*." V 






<l it 1 ‘ 1. i"!. 1. u 


0 iSllj. I 


a a .Mih ro 


t* *^)iJ>X t? t ji (Jt » 


du «*i:ici Lo* " «' r. X t ' i 

^All cutting v«S.fc%..'i0Hi iiatili ti^e ’"t“ ■- % 

I , 'liSluss-* , ' t^‘ y ^ 

44? «u2si'a t 1 s 5 1 ' tfaik of ;' i,sS fe , Till il 

^iiX fehrui?^ tdwis I'dw &,4~Sh' > l 


’j%‘- t^t. raUJ,-' 


Detail of work. 



fir*';/V‘'^ tT ^',\vjt V iir\ 




5i:fv.» V 











iWr: ■■'-4 1 ■'?’■ f, ■Xil'-'?;:.' 


















:r4wrsl's!^;?&lVfi 




iiliHii 

iWliil 


Detail oe work. 


fe. J.-!! . ■-E..wtj'S[i'^’‘'X^'i''tj'X'v3-i,.::,':- 4.?^ 

2'oy____^tairas;L 


'una >--' i 

y-l.VOK 


u. O 0 0 


./wfij tifi 




Viw 0 










f.^-'S'.r-- ■ ‘'i'- ■ ■•’'■■•- :' '--•■i .-■'■jit' JS. /■ •-■-lii: 




















SsivSft-^Wv^st, 4? X®' ■ ^ ^ '• i ^ 'J'j i; ;■ « 








*ti« 


wMmWmf^ 

i^> '■•'*. y-/-.- 




CiU i6tm 


liiCffi Ho 9 18 bl' 


19 th 


da * riiind* * 

4 L *■ *'•*^-3 


'v4 0 W.l •iA.i.O O V wf #j H u 


i » ICck U* L. 




£AB 


10:9. 

?J« 


Detail of work. 


MBASUBEMENTo. 


- ,, jdlD'd,;i;-i V ,itj ■ ' „ ' .'. ■ ; :, '-■■ ' '■■. 

.i«ta«Bji*(icS£»IiWt^jf'’''i'ali;^-'af*f!rsi- 7 ,’isf"'«iM!^-':'«r«Jf''«.'ir}K»Kw • 

Vpp'ttS i b,t:'' .pp’*:/©!"'' ,iKfti(.gfe ® ■ : ,' ,. .^..A;. '-'' 

do; ■" ',5:^ 6;*A:&;'',?:''Easr ':Ai,,'.,:"d'. ■;; 'd ■ 

bi O^ 0 ^, 10 Va 1 : ' :■' 

o 0-; '. ■ llpii. ..uTid^ipi pPvurid .10P:’el,:''v 

u.O ■ -.,vbb.,j,V6;b .-.p, i. Otii iCv 

'1^-)'. ■ kr^ ■ ■ ^ V- i ■■■ ■>vti;'f.Cl.;il'.^ X ' v/»b 


au istia 


0. »i 













wfw 


l^t'j .v;^ 


jj^A*;:fi*.'?ijJr: 

,Vir^.:j'jV4^'«;*- 




‘.^' HVi-.^i.^ S-." 7"' 'i\ <i?f.'>ftr:':^-- :!mv''y''r''-<;v ■•■ 

'■;t,'V«:i-JV.; ••!::•',■- ■• .--V; 


®^:■=^;^.Wr:^v 


'''.?f’;t-i55-?.s’’ 








. , ■ .i 




sfc?' '»A‘^4 1" \ * £“ 4* * 

.:; 4 :;-'‘'ii:>-:'';/-? ■• 
^s^'fuyy/:.--^-----^'- 


iai 




Detail op w&aic. 


Cei'aant 


ciUiA'i!?© ia.r'tO. AlA.-X' 


.ngipui’ 


offlc 


Hear ' lal&t , ohembfer :i,n’ aaL 


In, "feiio ',’q.s,s 6 of : CvilvciS." 


ll' l/ .Jp 


isx llftie 

Opjasi&ts .t'e ari; 'i’n^^us 

ia-laojiciii iisii i;a a-fc. K'a*?*. ’ ' 


A’bu:bio©r)ti;s Tor 

' “'tl''-,-'' . , )/". '; 

Keteiwlug ■’ j 







^V.?.^ s-^iV ^^;vW 

!»•'■ U .■’■V '<f , •. ? ■» -s': , . ^ ■ i,-* i.-*', 'VVi-^Kj 

i .rVi. ,; ;.-. ■, t:.' !:f. V -, '.jg’;.i«’J 

* j •*> ^ 1 , ! •“O ^ 'r “^■i^ *'♦■'■. '‘.4 i. VjrfTt*’-r 

: 'f.'j 'll' y . - .'.' '■ i ■ ;*- ;>"■ ■ - . ■ ',j 

■ '■ ~-!v,- -ii c' ' ' 

•.'.L ^ '•»' ■,■•'?. . .'if’- 'A".<!L 






1'V‘H. 




DE'IAIt 







•«Ww*!Vi 


■e--:- i- '■'S-J'rUir'.i .*j..V-.'* 

























L-jt/iS;*-. 




. -i f. ' hi'..' ^ =>./.j";:,,'j#f.' 

'^m^i 


■ra ■k'h ^^hVI* V'cTiSU L * 1 V^jStK^'‘jSii > '* 

''ii'i;«'.v-''.',‘'i,7f'i>..'r: ; ’<{,\y.^ 

rH.v:if^rr^c%-A 


.-.ini jSh 




' 4 ^U, 


™Msi< 


Quantities, 


TAIL OF WOEK, 








* ? .. . .• !‘fiYX'“i'‘ 


^mWmmWM% 


urtii 


Brought lorwatd 


0 ^'<l k^“"' ■^•S.-'.'S, ^ 3 i* £j Wj XX' J. .i,'ii.[— 


DETAIL Of MEASDBEilESTS, ETC.- (coni muecJ) 


S’Vub-'WOrh : y ' 

{for ‘oo'mpoimta work). . } ’ ; \ 

i8ee PuhLic Wurk^ Gude, VoL, l, GhTpter,lLl, p(i^(M. I17ii and 1IT9,) 


Diirteiiaionfi. 


Serial No. aod nanie of sub- 
head md deDtoh ot work, 


Nini'bcr, 


Number, Loagth. Breadth. 












tr. 




-'-ifV:^:: 

■ ': - 


Mi 









^ < i i-i ' I 




DISTttICT 


ESTIMATE No. 


DETAIL OE MEASimSMENTi AND GALGCTLATIONS GF QUANIiTIES 


mh^wGTk. 1 ■ S ukhi:>M i-jj-tlnuf'd; V ; 

r emjjos'ita wj’/fi). I ' .: 

{Ssa Piihlio Wurks Godv, Vol: Ij Chapter, XI, paras lITS and 1179.) 


Dimensions 


Number, 

contents 


Serial No. and name of sub 
bead and details of Work 


Number. 


Lensrth. I Breadth 














i ,■ ■ . . ■;•. . . 






'.rv-v- •'- 

••>*■* » • 


\‘‘r/vAv 

•52*Vft-i' T» 








1 ’ ytt< 3 > rs 


iJeduo V 




Measurement, 


iant: 


m, 


Detail of work. 


t(uDl)l>-; ecoiie iiiaevmry ir. lime c 


ij„ o ^ i--'‘ iX i' ‘ u.* 1 if® 


D i-i. p X '^"■' ■■' ■-•■' 


K.i si* ^ii>' & X X I 


'^Lii 0 VVAC.ia, (.iDl'siIst J'Uxiil'C 

. , ' j ^ 

d, i) , ciii ''‘J' i. nCi- iW 0 ' ( } 


- wi i 0:p-'.,'„iSX,„ li'/SilX* 


Acy 1» 'to;g :;af , cra©s :,'ws.ll3« 
<1.'Q' ^ .''‘■'i' .W&ll S * 


d a ■ .„ 't op: :'„ Cif /side ' w£?ll ,s,";df ■ ^ . : . 

■ " . ' OpiW' yai’dB-: 

' :;•' , 

da pi'(.rfA.ijet of open ya-rd >- ,'/'" 
Da ' n 

'■ ■: /da, '/,,•••;/ >’;■{:: -: ‘Z' :..a:,/;;;y V •;:; pvi'ddi'Xy^'' 

Main ruaim- ven&&vitm masonry 












• ’■', - ■v,-,,'..V.,»U- - 'C.-. i-i*--' ..'Lf'. ■•.• ^•^^.•^ 

-.1* '->,4 i,i‘-:-i; ,■ .f V ';" ^P:' ii'i'i'S'-"^ %’P'^ 


^’i •*>' 4. JK 

■ wj 


?.'lE.-7iiS/' 

- \ tK — 


!i!' ■•: ;: ■‘^- • ' 'S -' ■^- ,'-V'' t 


■■■'-,? ■'i' 

i: ::. i >?*• -i's 


.v!ri'iitf^:j.1; 















Vr^, 


" ■:v‘ ■’J- 

■fVS^' -r ‘jV’’ fTt 

.' f"v.' . • V ■' V’.' *V-' . . ■‘■r-"'<V,. ' V& 

-.;■■;■■■? ;r.'r^ 'i.'; 

-/.'Mr 

^ fy: f ; 'i: fiv.v(;.‘= r.-r>i V 


j* * "S? 




ij 

•*t 9 , ^ 

f f ^ 




* * 




■^( » 





hi^vrm 


:- - 'J 




■y;.i"o?'i 






iiiiiiiw 


Sauo<?.i.' flUsin 




> lainl ■ T&1 , ;5^-dro-^'5le ':cimm„ 
;!ig-k iMg^-g...Q£’ 3d.lcha- i/al 'Sub-g tail on ' BU: il d in^:; e ojatd. 


Detail of work. 


i Measdres'ents. 
i b. ; 13./ ; H. 


Qnautifies. 


.to., Cs-ueni; 'readel^is^^;. 




All ..lOiiAid .ofAt.Q'wers: 


ail ..roQK,. 


2x21 as 


' Pe.Aapai; cil eD ow* Mars 'qj?:s.rv;. ■•-■■■ ■i/;2» A 

■‘ ■■}.■■■ i :. ■'■ 

It, Lime aoiriting„,y.,.. 'A. ; ,,j,::; ,,:;AAii -AiA'iA'--- 


Outer f aces iofAfroni Lack '.' A 2 -1 2:1 ■ S' 

•18:’^ :;A?3llA'v-:Aa;-.A araq; 


2' :wail:S'' 


A'i d,a ' f :;:a3e;GV: Q.U::t:e,r 


12x2 10 


Cdiowfcidaji^: ' aA's> " uud :'wallg ■ f rod 
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. Tl'fl'iiigi(iid!uiilidl3li|s'(li!i'iii'#'iiiiiiii>finW . 
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sawii'aisiheilrigiiio! E!'tittietes (l(i.- j sith , , 
the KilluvriHa u!«epiii)hs.'''( tfaii sIm!! be |ivbh , 
infiill deteu,) •' 


■■ -iiiiaii-aewu,) . ^ ^ , ... \'-v' 

g ■ fii./PliiDa.bhlragingito-BhiAigm^ 

" ' rfrSiibitii'tijii- M jartef aSrtisedlfetfflrtei'lpiil.. ■' -v ■■ / '-hi-Ot, , ■ r." 'if;;,; "k.:,;;! 

; beiilearljlTf-tedmfri" Acc''nip<Oii®itil'lItZi8hd; 

■ 'Ms at* 'O; ib . : b" jtidithniaeritf d-i)n|if ! V' , 

;^’\'■/the^cvi!cd.E;&law along 

ii A- bb'iiir'bibbrfiibob, ',;&;ii;ib;i;A:^^ 
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1 . In thi! United FroTincw, tliis fnnn is totoki! 
tilt plane of Gniie form 118 , prescribed in the Cede 
rules (jiny Winf, wMA are no longer issued by 
the Qi.veriiiiient of Ma, 

2 . Ee’iiaod Eatiraaies rtill bo prepared on the 
same form m Originol ■ Estimates, s'ith the additioi 

■ of a Cmjnrtdke SlisUmmi mi Exf atlm cf 
Difermm, oii iho form (E) "iliicl!' will iinme-' 
diiitely. precede the olisiract on F om Y or Z , 

H. iho Revised Ealiwate «h' uld be eoaipleta in 
itself, and must not iiwitaiii any of 'he dociimentr 
except'plaDS forning part of the Original Hstiioate, 

4,: TR MlMtlahouldrefcrtolhaotignialestiniate, 

Tile original mid all sibsoquant adniiiiistratiw snr] 
final faiciions shoitidbe giinled in the table of 
; teferoncea, with any freah i fconees, iiol.potdw 

jirmm siMlmd divi/ifts, 

5.1 It will gMOfsl'y snffice.in drawing up derails 
of fti'sh opetifiOsiioiw, (alciilations, i«0Mjreiii6iit8| 

and )ate«Mr«('of(liticachci.w ih«t they " will lie the 

aiime m in thel.irigiml EsfiunaW' (So— “n; i. wift 
tho fiillowuie fjecpiioM*' (.wliichshojilf be giwn . 
in full dfibiii.) 


6 , I’lntis i.’eloDging to laUtigiaal Istim* .and ; 
Tf-BiilwiiW as 'p, art of n Itevisoii .Esliwte sbonlil 

boclBiflyi;e-«idorjfd“AcBiiiipmira8utsto,ii'‘7i3ed 
■ Ellis at'- '’‘0. J'.iwilrniimstnt8(| .-. 0 [i paga I nf . 

the lloTiKtl E-,tltiute along wA »y frf»d> !'l“* 
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'SiMciii ef wljiiili tio ijnutiliiw, rata and atuMffife'ifeitaljiijal'iib! 

atiuisw aie.rotto k Mittwl ■ ''iTii' 

\i page lioa nos n6% cootiaao tin ospluaatw ■ eii'.'ft apiiate flaiastti 
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Kt,,kl. I'pl fedj'v-ac'itTlo ?awlj, 


tewstftrkf.k&fk 


iiwiitisi ‘df'ltie 


iiliiliiil 


^Ui^rststkn^' S kni l''''n^ ’*”'■' ''iVviUlJia. 


f Wi'rii ill H'iiif'li ililliireiii*'! 


"f (jiimiiiiiy, R'ltf, 

mibin'inlt 


CohL Eswss, Siviijf, 
IB. Us, Rs. 

172002 7000 


I, If. till- Uiiitcil h'ln'iiicf#, tliii'iii™ isf'S tabi 

Dll' plai'o III Oiil* li'oMn 1 is, pii«ilif(l in lJi« (.'nlis 
ttilc,s (|!i'it.i'il linlw, islii.-h srs so longs' ®i'"b by 
tho (bvi'fii.ini'iit Ilf Iwlis, 

rt l(o?ij«l Esiiiiisiw till Im ptifaftd ® Um 
S aiiio t’liriii M Orijiinfl Kaliliiiitcs, titll tlv' iuklilliiW 
of II CmfiimltPi HlfdmMl and lii'jknuiifiii if 
litfiUim, Ml ilii! f'lrm (R) »l>i'fl> *'11 wiriic- 
diiiD'lj iirei'dli: ihn itlisiriiii on Fmoi Y o'' i^, 

■ i), 'iliit Roylsi'il liHijiiiafii !'li'uHli'*''0‘iiI'lrt'* ill 
iNlf, anil iiiimt iiiil wioUMn itnvof ''bo 

iMjiii pIsM iotii'inp jiinli "f I'lio OrijiiiBl fetiiMtii, 

i Til'" roiioiti fitiMi'iI roi' t to tlio ofigiiinl nssitiiatfi, 

lite iifioiii#' iifjil 1.11 ifiil'iii'ilnoiit ailmiiiifilifok'' sill 
finiti Bair'i-iiii iilitiiilillib iliiMi'd in.t'lis inlils of 
BlffOtinfi ivull »)!j' ff*"!l r fni'OlltOH, 'I'Ol ijtiolsi w 
.ft-ooiioarf 

■ i hl!i|ipjirflf4)SlilS»kniwif(!!glltl(ll'l<«l!l 
llf'fliisit ■■ W'lf(!llliulll''| ■ l!l!l'l!l|ltiww, (lll'.ll'lll'l'MIllltll, 
jiidialti'‘Dj li.'■'|l^‘iilll■al'i!''lO"'' O'"! Dv')' " *iii 1*> 0® 
»wi.sNiiiiBiiifio«i'K|liiit’W (K'l. with , 

inflllUitUU, 

i,V i'lWj iAtipBij'tt'.Ottikigiod I'llifilld oll'i 
'i'4iiiiii.in<i 1 iftii (infi.'iif a.itii*wilSsI'i®®i’'skik^ ' 
(m’lnil'y 'I* lit|i,'!|iul" ■'ii’t' uwii' ir.iect’ D* R' ''*'**‘•1 
Win It I) ' IH'IlKtlWloii Mpgll of 

liie kk ii i! titiiiro l•^sl»g''«llli'»^ If' w M*'* 


U’MITEO PSOffflCES, 

’f’ini 5al nimui 


piiblis ll'iifltii ibiisrtoHiit , 
CiiMPAliMIVESMllENT, 


Nd.iind RiMHiil'EiiiiiiSii'Nii.. 
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Nt). and Ifevised feiiE!al(\ Ho, 


J0fl4'll«i 


1. It>' til,-, lliiik'ii ['ri!tiiici‘9, tlus fwi'ii If! tfl luti) 
tlic plare lii (liilf Forni IIS, pt(9i‘i'il)6ii in tlw CrtliS 
tulea Mow, wliinli are oo lunset is-'ii«fi by 
tlw (liivorairn'iit of India, 

1 Soviaed listiraalM will l» pwpirfiii an l;lm 
Samo fora as Oiigiiial felliiialifl, witli tlw aiMiliioa 
(if a dmijimm 'Mumimd Ikfimim if 
lUfmcfli, (in' itiii fritni (f) wliinli will iiiitne" 

!iiiit‘'ly prtiieiit' tbn (■tewct on I'lifiii Y or I, 

3, illio llfvisfii Usliinato iilii nl'l b,; iioin|!lot» in 
telf, anti iiiiisl, mil isiiilfliii any o! llm ilonniiniila 
CKOpl piiiM foi'ii'in}; part Ilf llm Oi ipiinl liliiitnilii, 

4 .'fir rtiiii!ii;liniii!iriif(Tlnl,li«(ifi);)ii»l laliiimfe, 

IliBOrigiiiii,: Will iilfaiilisi'ipiisiitsdiiiiiiisinrtivi' iimi 

liiial fiitcinn sfimiiil lii'-.(|ri'ii«i « li* te'ib’ of 

.<,V IW'li f fllrtUCi’S, id ijvikiiti 

f), I f, wil ■ .'v- iv rl y sniliof ill ilii Jnlliilii 
(iflfrtlt 'li'U' .tiiiiB, «Cll’>l''IWIt‘l| 

SllliwlOr llls|t.||P;y " Sillt'llfi J'illi 

ttiw MlilliC' Iipiiiil Krtlm li'K liY'i. ' ■ ' J "I'lll 

tlli' liillwviti;: .It'p ioM 'f f wWl JlltlMlf 111 ! pivell 

ill (till (Mali,:-. , 

I), riaiiils, i,;iiij;toftillrij!iiialii’'lii>i6l,8 aii'l 

rf-SilSitplM. It licfijfd KklilnWliil.l’llWllll - 

Wi;ll'Si|)'II‘“ ll<- 'V rt" A'MiilpailW'Cl! lo '''H'li'll 
Esiiitiio ij, ” iwii I iisiroiitttii iKi fsift I 'it 
tk I’vfSin d F On no wii wij t,Sti tjof 8. 

■ • • • 'IB •••'- V • - • 


I'f ' Qiiiiiitily, Bile, 
aiili'iiciidu 


Coat, Esnss, Sivirg, 

I a. ba. 11a, 







j Tlui.' 9 MwoiiB omu- 
sioh and distounl^'4 its 
vntfulnouD 

JI. 'NE WitlMODl'. 

Diioaois), , 


Note by SanUary Engineer, Naini Tal Hydro- EUeirie 
Scliifne.. 

SevebaIi alternative achemee have been prepared for the 
utilization of tie po^er stored in tie lake and tie neigi- 
iouririg-springa for purposes of lighting and pumping ia 
Naini Tal. It is profitltss to go over old ground and 
'describe the difftrunfc schemes in detail especially as tlii 
history of the various schemes is fully recorded by Mr. West 
in the report of bis scheme of ,1915. , whioh; I eridloss 
for reference (without the drawings). It will however be 
interesting to mention wKafc the different proposals were. • - 

(1) Mr. Goumeut’s scheme of 1908 to cost Rs. , 1,40,000., 
This scheme was moderato indeed and was inbended merely 
to supply electricity to Government House aiid some public 
buildings logether .witb i miles of road lighting: ,,: 

(2) Mr, Tafnt-ll'a scheme. This schatne wa.s baaed on 
Mr. Gouiaerit’s figures bub was a bit more ambitioas, It 
was to coat Bs;. 1,84,000 but the .supply of electricity •was 
to be limited to Government Houao and oertBin large 
public buildings and 4 miles of road were to bo lighted, 

(3) Mr. TufnoH’s revised stbcinc. This scheme provided 
for the harnessing of the Sipahi dhara, lirishiiapur and 

• Goolio dhare BpMBgs,- - Miu Tufuel 1 ■ estimated the yieldfof 
these opiings to ho 185 gallons por minute whereas Mr. 'West 
bubseqiiL'Utly estimated it at 5G0 gallons per minute. 
The, scheme provided for 13 miles of street lighting (agamss 
■t miles in the former, estimate) togoiher with 14^ miles of 
distribution miuns^Jor private lighting. The estimate 
amounted to Bs. 2,78,235. ' 

(4) Mr. West’s schome^of 1918 amounung to He. 4,49, S09i 
This scheme was based on the assumption that Mr, Tafnell 
had not taken full advantage of the \yator power -avaiialrle 
in the springs ah'd an attempt was made to oaleulate the 

, maximum demand for electric current,, ia Naini Tal. So' 
far the schemes considered merely the more urgent demands:, 
•without any reference to future requhetnentfl, NoWiMi'.,Wes& 
wont rather carefully into the matter with Mr. Bell-’' 
'lihe Eh(satrioal Eagiueer to' Ocyeydfiaeal)' andf Compared the 
ftAmrt'rtfia wSdi^hosa 0 ^ SCiissooria iii 1914-15,' Itisa ' 
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itrat, Ij. la risi'UiUtly vWy - tomptuig Mi . lap 

apt»S|?a wfji.’ii dia j'u)t iu any amy afiliict iJio iako Ujvul but, 
I iluwk if; i'i p(*rU'f5!,ly oio&r ilui.l, ihta lako lovoi will rmvcr 
lali tiisatHSifijrt.iklMy buiow il;;! iitarnujl luvv lovoT iti- ('ti'difmvv 
yearff, find thati if a watch ia kopt ou il, it will givci 

ah irhuliift avan uudar abriofnail niriuuuifUuinaia - with. Ihiit 
WUhjtsHt I kvfi! (te.ftl.l;AtDr. 

Mr, Wtent its lua rapovt hm eaiiinatwi Uial, tho aonr,.uriip. 
lian bar |!,naftf» lighf.jttg pur ausium will bu -“■■x lOHOPO 
WutarddkOOO wutH, ‘riha tio aslualaUc. ou tli Maaiaaorio. 
!:i|p{jr:j ot whifsh, ,ijo douli|., Wi.u-a ipiiio i'eaMO.uablo at 

fclsit?, 1 iow,, but il, will 1.50 isvon that Mr., l.ltfoy'ti liivuru lar 
tlbistliturig in fsitsti 293,626 Itnila (atKt }.);vipy 27 (.at hia 
v^mihsiifek I fttfl ipyHiaMtio tluak that tbiii llguroia uornowhitl,- 
ovttr the pnirlt, bhiJ; litavo it at? aiftsaiimute; foalinouf) I do, 
ho IsitM U:fidtii*Wtsti,titjUad tlio load Ihf cooking mul lactntiiig 
nnd bivi'sn hghlbig 

Agaiti Mr. Wo.t allnwa lor nti not lighting--- '.lii lig-lii ; 
pm tuiio itgninat Mi, Uut'y'ii Ilf), 

jlAt'liy, mtd i think thi-i la ik iiai'inna otuitviioa, Mr. \Vi“.t 
hfW Abl iudadotl tho uloL-trirlUiatiou ol tho ■vv(i,t''r supply m 

I wish It to ho diutinal.ly luickratood that , I aiii far front 
’svwhing to fiiAtos Htllo of Mi\ Wod'a fmiimno whioli, T think, 
hats miasy yxonUunt pointH, hut 1 think that in tho liidit 
ol" rnfsiuj nuwttk nsptyi’it5nc.‘e it is noootiHnry to reViso.it on 
larg^i! Uiaois, 

its «lK)rb*(.I douot think tli»t thn iiatioKio is rompivlwn- 
eivo eiumgh, Tho ykiUl of tho siuinga from sv'hicli ho 
propoaoo to dortvfl bis timvar it) very dimhtfu!, tho luadw ho 
tMmsWiis &to btiGod ou Musaoonu ftgtiruM, svhieK arc now 
I boHevti, ouli o£dttt(b And lastly it ia mjc«s$jify to motudo 
fjowor' for pnwpiag in ‘the aohomt;, 

1 tliimli.' tho above tmfo juaiiiiea the fovision of Hw) 
aelbVi'ao wltlnh hmi baoii luuhiidflkou tnadur ttio oviloro of thtj 
0si<rf'KngimHiP. Tho nwbtHl osUraisto has huon prepami 
by Mr, Tlooy who has i'avcstigatod tho qnso vary thorungldy 
’iisolose mximihxdoti with Mr, Hell, tlio KIcctrica! Knginwf. 
and the ts^prcscntalivt? of J^btspra, ^ Mathar mul TlaU. Tim* 
y M’imooi'io fjgutoa aud loads havo hoou donoly (iontpanui and 
I Stn eonvirsoed that no pains boon Bpai-od to hfiag 
fchts ftohemij ttp-lo'date in tsm’f- Veupmiek ajpfd +.b«t^©yery 

‘©aa 


I iigi'i'c !c Uni 

1.1. M- Wju.kOjT 

9-10 i!).i.':i. 


Thi' I'ooliiiig sttd tiftsk'iuj-; 
it'iK'lHiif',! iliiiciv,;.! inn.'; till. 

/iiimi, bn (>'i)i!iiilt‘{iU In s 

rdHiiOttStiln IlKl-Dlt, 

M M SS'ii.i.iiiot'i 

;)-.iu-u/uj. 

I'ltl.'i Vint, flSI'l uilUr «!. iptfiin 
tiutialiln niiisaiiiiilv 

tv.idi pHtn;,))- luwi.hnf! rr,tii.ivv,’ 
Wl Itt Ml WM'lv rliUii 
b- l.t. M, Wu.,i,Anrt'f. 

, lluo 1919 : 
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I'll ia to nay- Must 

IsMa v.'ill uoli' asonutl 7 
Hudotfibo woroli Goruiitiona 
IitovWotl iihd laliQ lilinaliftrgo 
cipoi’rttionii bo wntiurttKl to 
otici olliijiiiuli olHout. 

H. M, WiMMorii- 
9-10-1919, 


The Executive Eugiueer caloulatea that dating the 
nine dry months, i.e., from 15th July to ISth October 
evaporation and leakage may account for 3 ‘IS feet, 
because in 1915-lG a total fall of 3*8 feet wau J'eeordeci 
although there had been ft rainfall of 6 ‘97 inches in the dry 
interval. He again quotes the figures of . 1912-13 which 
gaveadrop of 2‘ 7 feet with a rainfall of 1‘75 inches during 
tho dry period. Obviously the 1915-16 figure is unroliablo 
and' was due to bad regulation. I do not anticipate a greafeer 
fall than 2 '5 feet in the year from evaporation and 
leakage under the rvorst eircumatanees because I am eon- 
vinced that a considerable quantity of water is wasted at 
present in flushing rxt the'Talli Tal ebd , of the Jake, and 
that the regulation at the sluices is nothing like iefficienfc 
X therefore do not anticipate a greater variation tbanr- ■ 
Evaporation ... 1..- S'fifeofc ^ 

Power purposes .. 3*4,. : 


fife Thin muQl bn iinnaanctit 
will have to ' b« kept in 
wiwkiug ordar 

H, M. WmioMoif'r.. 


. A raimranm, gauge must 
bu hsi-d {«s April to avoid 
eroobli. tmm the imtaiuliftry 
iotaluikfi ttiid *ts juittid 
dOBtimptwmg weodii, 

H M. WinMoiT 
5i-10 iSlJ 


•f".; •idk':! HUf 

\ i(\ ^ 


■ The repIaWn . "tlhtit 
Snntters hi that of the vwious 
piped fiutlat^ pfUrtMtily for .-i 
tho dhobi gh.xts. hushing at 
ad kimlfl- 't'ho ^uiftft 
detuwda must alfitt be lapl 
and thov ftw BmWirjB iBpicUy 
CMC of motine 


Total : . *vx 

The oxtrerao variation at present hi very dry yeai'.s seoma 
to he 4*76 foot, i.c., we nmat look for a fall in extreme cusosi 
of 1*25 foot bolow the ),n'o.s«ut lowest level. Now this will 
occur onioo in perhapn 20 years, and neod not, therefore, bn 
foared, ospecially as tho present steam-dj'iveii plant for tha 
water works is to be retained as a stamlby and can be put into 
ooinmisaiou at a moment's notice if the lake level ia falling 
uncomfortably rfipidl 3 % I' am proposing (later ia this note) 
to do all the pumping botwoon 6 a,tn, and fl p.m. and as tho 
lake pumps which at preeont supply the Government Housfe 
gardona with water will also bo kept as a standby, it will 
ho fcoou from the loud schodulo on pago 44 ol estimato thftfe 
the whole eleetiic plant can ba shut down during tliose 
hours ft»d tho total daily oxponfhturo of lake water can be 
reduced by half; i.cl, a&="urQing that towards tho end of 
Apiil it oommoiiccd to bocnino apparent that owing to short 
winter raiaa the lake was dropping rapidly (luko the 
oxamplo of the yoar 1902 , page ^ 6 ). -Tho puiap':! would he 
started and kept going for say May and Juno — tinia Would 
Taijtttj ft saving ' of aboilt 70,000 o. ft. per day, tho eotsdi* 

dayate»4,3#,000 ft. 

whidh means' a depth offi'S feet of the lake, 

Now this would be am^ecktJfOtBa bnse’'ftud even la such a 
case ii?- Oftd.bo seen ifeghlatjofl tl 

iiehd hm M djdfe'iba^ »te, present o 

kvefiii.' At ihV SftinI -feifiiAt 






( IV ) #. 


1 think Ua;i liiiHH sAnid io ahow tltivt iAasa wulnr 

iDVoi jJ'i Sibti i.iko lUHvd ?iuv(!r he any lowi-r iiliun at pro.'ajnl. 

The iniuka ihsigHtitl by Mr, liuny is s\o 5 . (,<> niy lilung. 
I fchi! vahin. of si. long iriLakti pipo iri.. tho 

fako, biib this aeiAius an (inuotUAHsairy (ioniplioation. H'ho 
|)i|j,f} AviSI |:iu iliflioulti to lay and itwvcs diffioiiiti to icpsiir. I 
rnewnuastid aU ordiniiry iutaluj vvith no piiM.) \vi(K tin? invert 
leval at JiJ'i. d.h'Mi'p ini HUggantod by Mr. llony. Thif». will 
hi! raioly thrhgnod nod a grati ng nan Isa |ij:ovj(U;d to provoril, 
fihokiug. 'tlioty will lai.a vvatiihnmn on tlu; aptit. and tbo 
ihar <d‘ aholsing (jiiii bo re dan Cfl to a miiutmiin. A revised 
d'Aaigo tm (sheaner linwiA svUli iiiorol'orn, hsivy to bo made, 
il’he fliMs ar tiha iutaKa lias been seloeted by nic iii oonsultiitiun 
with Jtr. i biey and will stand as Buggested in tltn projeot. 
1 1 iftv« 5 ,, ho faniti to bm:l vvith tbo aligmiuaifr oh tlie povrer 
|)i|io lino and titpow wikh tUu Hpnnilkntiona of . joints- utnl 


t iiii'.onitl tlnn (lUlijf’iOi lo 

emitnifuiiuiunf th« (Inlnilwl 
{ioiugn . 

■li. M Wii.iiMoa’f 
!r-:!,0.IW9, 


A tllOb idlliMKltHUl will 
II. M. Wu.iojti'r'r. 


ran'i'ifudi.a ttigaikiipg/Btatioiv iniililingct. . 

l!1o' tail W'oir.dtnl lifioitl lisve! rocordor an) neees-* j havn irKiitnvtmt in Mr 



■Hfiyy : (jfiiviii (.m it,*’ 

iay.gttt oMlu).. eti’ini snuJ 
wii'rtrt) reoin mill nKMUitijii.. 
tioDfJ Ol (fetl iwuHC 

ILM'. VVu.r,:s.ta>l;'r 

(ri 041 ))!l. 


aftj?y :eflpiittittlly for tlio offioionoy tofita of the pawnr imittiand 
suitt'tddifelhoit tilts' tJOUS'Uniiptiion of vvatctte >I bt&vnlM 
to niukn rngavdiiig dio power plunfc ami po-wer til;,i,tuin i.aid 
null t’!(}iupinnuii anii tho la'ansiuifsGion and iIi!itrif.)ution 

lumu b'd. I lm\o ti good iKid to saty on tluj ladijOiit of watev 
supply and i'u! powes' provided ti.o' lint puiupii. 

Mr, Uo y piovides Im a, ronaunipl ion of lb gtlloim ps 
htvul pf 1 ’ diitf and hna ])rovldi'd two mn'or drivon tbn o 
iliniw ptinip.t diiUvouug ()K g p,ui. iig.iiuHt n Imud of I l.bP 
fell fiu' Llm high lovol lu’Da™- (non page fJ3 of t«tiin.ih',l 
tl'lwno he propo-ioii to work for 130 ;J liotn's, Koo- fiom )us 
fstutbipntod bind Imo nit p.igo 'US it will bo soon Uiul, botweon 
tUo liourt' of 7 ittnl 111 at night his lontl ).» protty Ingli aurt 
lag Uiondor'o bus u<( liuio for ejitrtii pungnng alnniblii ovi'v 
bo teqnimb i.Ojhti is tiod to 15 gaOoiiH pi r hood and 
bail no nio.uiii of nKiiotsing it by pumping .«wrn tlian ‘il 
boiiM olthfiugb ho li'iti plenty of atomgu eapa-jily. 'Pho 
papaUiDk fi on tho liigh Icivtd irnumi is purely Kumpenn atid 
whon a ivutm* enri’tod acwiigo ’-yutnui ia provided tbo fhisbipg 
will tnko 5 gallons por lumtl if not movo and bhuy will bn 
wdttcodloa 10 gallon mipply for oiIkm* purpoata, This 1 
igatiafftin is aiiaoluto'iy inadupMlo. 

, I sue from Mr, Uooy’s sfeat&mobt, ga |)a|o- 
Im btded hard to make hw wotpii) bbtU.fcr tko Bi'ljh Anid Inw* 
l«sr»)n iiuorrhangeabU hat i fvtitr hh l&s doao m ais ih^ 
. ivf I 'to# bf libeWti 'itiofdr fw 


. YrIi'I in ■ l.'.-lftlOl-ilv 
.(«v,) iiivwVHW rm'irfii.l'Kio: iwi'i 
ofiinimt I till' ,u. 1 1 1> 

tj-SIllUiiiUW, 

.If, M. Wud.fJOTi:. 

a UKiOJy 


(than gaii.iWt till Sr ni kn 
tliatiii r n i, on oe 

tfif ttuf iiiipu'at inn ei ktst 0 

f ttHsly t'j aiiNi’,* U <• 01 oiv 
Vi'ltri) ntnla o,.' i ( k l i.s 

Julevun'o fit i.tiiiiiii < .till 

t!«s fnaa- 

I IX M VVnt.iiOiit 

»ao4orj 


iiai 







Tliis is mofit dfinkiiible at 

liO outuoli. 

If. M, WjUtMOXT. 
9^0-1019. 


( y ) 

as the pfimpg get old aiul the supply -will be deficient to a 
oertaiaty. I. therefore, propoise to pump the supply of 15 
gallona per head in 12 hours instead of 30 (thus providing 
a possible extension of purapiug hour.s, if neoeaeaxy) and to 
irrovide a pump delivering 120 g.p.m. instead of S8 g.p.m. 
IThis means a, motor of 94 11. P. or 80 K, W. dlhls means 
that the OiStimatc for water supply alterations on page 145 
willbe increased. 

Item (2) Pumps 

■rb.' ; 

Two motor driven three throw pumps 
head 1300 feet 120 g.p,m. erected ... 27,000 
ln.sfccad of Ra. 17,000. as qstimated on 
. anexcosaof ... ... 10,000; 

Addfor n new rising main to Cheena 18,431 
AlBo for lifting e xisting 4 inches Oheena , • 

, main imd relaying it to Ayarpata .i , . 4,217;, i 


(Total ; 


29,638; 


i wonWiiko lo miy thftt': Now.fia regards the intermediate and low levol aoneal 

.clovor -arrang.otneht; of p 

Minlti ' ; stiipo • lindmotor.s all of wliinh aau be arranged to, i76l’lc,m 


ruutfpfi to U,i« ittlijrinaaiiUQ . .. ... . , : , , ; . , - 

jwjI rofldfvcu't’. -• jn sarjon or ni parallel and to pump into mlhfer ths 

dim Simlii wtiHuiiimiiiy . ., interim diato or low level resnr voir.'s hub when all is said and 
t0itiu)<l lio flwisol'tod fii.omio ■ dono'ho jn-ovido.s six piimn .4 anti three )uotor.a find thua gives 

they i)u.,vf) had trenWo wifh only ,50 pof eenf. Standby. lIo liaf arr.arupjfl this with the 

ri'Xifiifeli'ruiiuuiwrlnm^ liudnWe intention of saving mf''uy but he doos not iip)j>re» 

ttoiiii nuujfw }jy pf dvkIj ijff lour ptuiipfa and four rnotois ho O'la 

must lio uifiWtel for this - - ■ “ i i 

UvoJ. 


A, C- V.»8JUI8»S3. 




Cpi'oti'ihi Pauls may . ..how- 
«V(ir iHJ.fnMtntlfid for tka tow 
levvli.wlooh liap . a lift . of 
Only sto 

A 0 Vii.i)iinr,m 


give 100 per cent, stanilbyat an cx'ra coli inrlmiihg exirn 
nintor and Bwitchgoiir of only h's 3,000 I fcehalmosb soiiy 
to upset Ills vc't’y ingoiuou" ajiangortifuis hut I think it best 
fc'j do so in the inlorusts of the scheme. 

Tlio total uxcesa'bung Ra, 29,638 plus Rs, 3,000 
' ™Ra 8'2,C3B 

Oi adding fees, c Us Us. 40,210 (see page ) 

The sLoragn at. tach level is morn tlian is abaohiloly 
noceitsftry anti this makes tho snheme doubly nori,ain of 


I tssofat tit,i wou toil ais If the aptiiigs fail to give the necessary c®'®*' 

hut always ho ^uppknft^iitad fey a elibriaatfid supply from the 
lake and it is tmimc«saary» ibr^fforcr to hobfi^ about the 
iipringstippiy. , 

9-404019 ' 1 . !,t fo flchemo 
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™ iy ?]^W'hut tfharo romaim 

-I.-./- 




Ip^Si 


f. ,,.,v y. , 
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'4..- > .. ff -v,% 
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I affieonvi«%,-Uff Ilwvfe said'tefor*., ihaf tiw 
iJfiiM)! tti. slui«-ral. ilui ^{‘aU of the lake, i« «oV 

4®5a eaviieoyy aod tiiat, « gr«sili fiaai of %vaate oceura iu fcho' ■ 
ih#ini|.0f fclirHfcreekdra«i». It, i, ef^ential, tkomfore. thak 
MW iagidat,d:iti sl}<>id4 ,ovo:r by f-ho^ reakfent Blee- ■ 

iritigi Itogmetf,. dl, 'ilia te, 1,0 my mhuI. fi' very iffipoct,sjiJ.ik 


Witfs ilisfia reimirkij I iiuft;? iiho achoitte. 

SVi'ii Si!A 1919, 

; ^ VEERllSriEB, ai.K,' 

(Sa'rtiJilrt/ Mngiiufir to (rovtii'^iinant, 

^JnUed I'rovitica^, 


^ (.'efl<!iU"tsfiii?riy, i, 8 ii,., iiy 
ihti ItttjilrB mnsiioifs-si OBjiui-' 
(lot- wfe ' nujsi 1)0 ius »I 1 
fotifiti ni.-jn with ■ (Spciojat ’ 
clectricftl {itunno/;' 

fh M. W'lWsWOTt- 
10 - 19 , 19 , 


vsirioua ;; atriMdures,. 'I’lio loea! (iiviH,i(>H!tl apooitioiitioii 
ikvftld foajHloptied mtinvey aocswutiry to {-nift 
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N/HNI TAL HYDBO-ELECTRIC SUPPLY. 
.Indkk. 

i A-jf, uf PJflllfi ,,, ... , 

Hoporli ... ...' 

Ahstinuita of {'U()ii):u(,o : ... . 

of Riiiiniiijj E.icpeuaos ... ■ ' ... 

E'.i!/ituu(c of Kevenuo of Eloctric Supply ... ... 

('f'J'.'ulii(iioiw ami Lnkc Rmiorda . ... 

Eatim ilo of Fowor Sfal/ion Building ... ... 

Eu,iiu:itH:MdAlNi\v(U' Slu.iioivEi:[iiipinon(i 

Eaijiivwiia of rou'or Pipo Lvaosi 

Eatimui.o of 'Pi'aiuntiiN’-iou, .Oi.afriLniion and Lighting 

Ealiinalo of Snfimlatioii .Builclingfi ... ... 

E'AisniiU; of Siih-ataiiou Eopupment ... ..i 

Eaiimato of Water Supply ; ... .J ' , 


Pogeg. 

1 (a) 
1— IS 

u 

15 - 1 7 
17 ' 
18-29 
30-34 
35 : 
38 & 37 
38-43 

- ; 44 
■ 45 


n« UTitk July, 


(LMoC-HOEY, 

BmetUive J?rtghMi\ Id Baml( 0 ’y Bivmon,\ 

'■ ■ SaharaTi'jimr 


) 


■) 

;! 




jSa^' ,-<:r I ■■; -=.r«.'.rs'r*'!RAiS 
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i' '7*1^ »-0 


v’if.'.'tij-rff'i.'v*' 

S p*ktb * -•& ‘fc ' 






5£viai'^'>i 


•■ ’’ac*.^"'-' vl. » ^‘iWiJ** 




NAINi: TAL HYDBO-KIvKCTBIC SUPPLY, 
List ov Du vwiisfos. 


l^uriiber of 
shoets. 


1, 'Indox Plan ... *•■ »"* 

2, SiU) rian'oi: Power Sliatioii BuiUiiuga 

:W Power SUvl.ion Biiildiuga ... 

4,. , 'Liil Enoo end Recorder Olminber 
5, .liniox Flan Power Pipe Line ... ... 

(,l. Goiiernl I’liUi ol INevor Pipe ]jinc 
V. Ueleiln ol'Inloi) C]h)i,in.ber t't Powor Pipe Lino 
H. Doleils of Vulrnn and ExpenHioii Joinba ... 

P. l.onalliuilinal Bcoiiona nf Power Pipe Li«e 

10, Gunoral Pliiii ol 'I'raiiMinisaiou and Distribnlioa 
,11. Sub.-Htutiinn liuilding .and Inaposfcion .liungalow 
:12. BfcnlfQuarbcrii ■,...' . . •'■ ■ . ■". 

l!i, Poloi and Pole *•• : - 



















NeoOSfjiliy of lloviuion. 


IMVfOt Rc(mii'()mcul;i. 


Tho former catiinate lias beea fouiid, inadequate in tliree 
iiUportanti''rospo‘'fc3, -vir;. 

(a) Power Allowtmeos. 

(b) Supply of Spring Water, 

(^c) Rates for Work. 

In tho lirstipliiCG to aacci-bain whati kind of a load line 
we are to expect, a count has been taken of all likely cc>n- 
Bumera inside Mnuicipal limite, a echfedule of requirements 
has boon drawn out, both for tlio summer and winter Idfids , 

and tho reanlting load linos |.)lotted. ^ .■ 

The estimated load lines have boon designed to eotrOr 
iho' aeverest demands likely to oeeur, and the ayerage 
nutpnt will : in all probability not rGach two-tlurdfl the 
couijumption shown. 

2. The cal.mlatod loads include a libcrid ' allowance lor 
lighting and water supply, pumpi«g and cortivm provision 
ii3 TOMtlt* (finking*! t^nd units*. 

^ Dining a year ot drought the lighting and pumping load 
.alone may tax the available w.itcr le^ourccs to then- limits, 
Dunim normal ynais, however, a roitain amount of power 
will bo aymluhlo iov heating and rooking and provided it i. 
cloaily mulerstood that ^ueh a supply may h,ivo to be cut 

off in .a dry toason, no barm can' h.vppen by pneonragmg the 
demand. 

Tho oalenlftloil maxiiAum sumrau' load exhibits a demand 
of 2.1137 uuiln p<u' day delivered at loneumoxs terminals, a 
peak of 2G3 K* W, .and an ovaago load througkoiii the daj 

of '1 221^^7, 

Tho winter load line, which like the enmnor load, ha'j 
boon calonlaled to cover sovorcst conditions of denmnd will 
xcqidro l..b2G unite doliveied, and a peak oi US; 

■R:. W. tihroiighout the dny, ^ ^ 

a The mlmiktea bad is a reasonable wpebtation of 

of Ita Eenotstao,} •,«« iS t,"®) 






A, jir lk iuiAlJii! I to K. W,, it lir. Stiltod, W.'i’l 

uUHi'iM li Cti i» i.il!' (‘itHU-r C: 

A Iiisia! ut .',J0U K, W. !,I|J JUOlf, tvsnt, liy 

tflirkt! s/rteli I'lipiilil-i of W. ;it tiiiriu;i;l i'ull liiud, 

t.'ivo iiixfcfi: wjli AVfii’k ■ t.ng.jiihei', ■ iim , (ihiVii iiB 

4, I'his powtsi* pipe iiiif! irnli-U: be i';ii ui' niu-virkiP tvi'sJ 
Siiii'h lii'iii J'lijniijig IrtpibAu;)' nl Itut'luiil lal! Idti.il, uSiil filial! 
pifJt: 1 ill*?, It will bfv Mcnit li'iiiii (illy fiii.Sculii.i.iiiii'i ht 

tjhpablt' o! liiii! f!!?t fit a iiiitu? iiml'i' tafit fit 3ii pt-i;' 

t'i'tftj lif aval! ip'miitiii' uvtifluiiil. 

i fi. 'I 'll iitiitilla ii.ll isJdi'iC as iiofiiviblw »•!! fs's? iiili!:t,t? of illi? iliSjiurfitMiifii ill VS'.itiir 

A . , , , ,,,. . t’l)' S'cVM.'i:' IMll'l'iira'.'.l. 

tii ivai.*;!' tu liii ir:i!i!i;d, till; yliitaaiiay iaiifvia; 
of a ISb K. W. filtorijiilrtj' !U,nl a oiiiutblt! 1't.i'tiju wliOi'l havi? 
pbittiib )iiiil I ho I’ufiiilliint o\'C;r fill ■!!.';■! bn-, all 

jfi lyud iiihaiuiiil, 

- t Tt’iviMiib loifces have boou ..iillmval ibi ik 

(iiijforifi of' lb per eont. t,o jeivo osHiipliiaititiiif!, . wbiufa 
vriH- oot oiai-o 

. 'mniby ■f'..ty,isy s-SiVistifAsthh''' fstf-.i-s-,.; i.-.yy 


; ■ ■ Ifi'cmi til'lif)' owlvti lfivis^ of' walfO'i* Fcajiiirof} [»'!• 

tsifiiati) for H ^ivou IiuhI ftjiri a give?).! hifwi oan be 

."I-: ;:: : 

1% ( t thi' eupjtly b't'Wt tin udoptiHl w tiii' 

tiiaoi ROUt'iio, t1(ti ‘sviulsil g Ik’.m) oti the wLeelij 'will he 

ftluust tlW iWiS !*}iowi(! ' (or Uj'iwea in lltc pipo liim lunt i,ft. 

f|'u niH'l tifO tL'nIy Vo [UI! OKM'ib'i duiiiig huviti'u (Irjiuvnd 
AlS'rilt 2(H5,1’4U (itiliiu b‘(’i ;u-i' n‘([tuit'ij, »U, ;i Ito.ul uJ IbiU 


llii, Tww I'licyntsp, Inuti 3bS euluti ' (Viol. |tt'r Jitiiiulo at 
yflift'-'Ctartf?! CF* ft? ctibii! fV'et per Jiibuito n(, n)i»iiiuijm load jiUtJ 
'jliowinii; (tU uvovaju* (■lii.'iiilgiiauti the 34 liuUVH «1 1;>‘4 iiuUiu 

' ’ ft ■nifi' ft ?' f . 

7. tf fkft fitipply 01 ' ftyiv g. 'p, to. [^irsW’fi cuMv. 

fCot p, ffi.( iViiitatit'il iu tho wMHtifUi vtttK avuiiaWi' 

uom i!te .vpntig,*. >Ui n lainhtuiJij, ■ aUtmliHifi oi tthunl. laf 

‘Qui i{} fert'iwv iiuuutii «n fiu avrti'«g«, 

Wruftf’ hftfi to imprui, (bo ,■«{)) tegs duiisig 

IMS iM titfc iFttiitpllnSf aftef a IUti4y dliiy-seteaw. ' ' ' * > «' ' 

"wilt 


AiW'taa?/ tt{ ftjrtiK,'; 


mssm' 










.l>k£.^ru^ 


H'v'',' 

<i'=-;' 

SfciiJySw®!] 

'’‘"ts'j i'- .■'.*-f'.'‘-,'*.'^ 

.'. ■■ .-^V !: v..r;..:. 




Otliait «'0!jHon« fov diseiifd- 
sisg thu upringa «b tljg 
faniiatoenta) (iupply- 


8, Befiidofi tiheir inadequacy thoi'o ai’e other reasons 
why the springa should nob ba relied uporj. as tho waw 
supply for pov/er. 

, The Coolie Dhara spring from which most of the supply 
win he derived is situated on the face of a eteep and dia* 
integrated, hillside ; very costly x’evetraent masonry will 
bo feqmi’ed - to support the pipe line and even with this it 
may not ba ixpaeible to avoid hreak-down in slipa. , “ , ■ 

Agi4a if the epringa aru to he of uwe for any hut amall 
loads ut the power station,, costly otorage ari'ahgejBontp 

will be. neceasa.ry at the headworlis. . ' 

A: eousidernble portion of the Sepahi Dbava water is, 
■t£i.k'e.h up fbr ii'i'ignj.ion;aj4da flovir mill and eomp.onaaiion of 
no iiogligilde anioiiiit will Inxye to be paid if this hp ring is 
taken up for power pipply., : " ■ , 

Fiii'tlier'raoro in dealing' with tlio lake as, a source we 
have lairly relUblo data in I'ainl’all mxd run-off, , pit whicH 
to base our caloulatiuiis. 

' Such dooH Jiot o.'iiHl in the ease uf bho Kprixsgs, thft di,i-^ 
charge o I wbicb juay vary wiit‘‘'id' o.Hsignable .rpason Or inay . 
bti a, Hooted Try earth troinnra rcidnt:i,U;g,,th0 .iiovy,. , oi^, eaviHing ^ 
a chango of position- of tin; Bpnng^ 

.,ki.il.;is,f.iu.i>ply {Khiutud as 9. Fai thoHO un^^ons this pioj^et lin-. been drawn out 

with tlio lake supply as ba- is. 

■Possibln svii'rd'ijiuiitjwy . It i-s possible that, ui G -fiitnri'' siago in tbs developnienlf 

of the ideet rift supply, ihc-o .-.prings nny be touud valuabio 
to supplement the l.dvo Mipfily, so also might the Ho-w in tUn- 
Batlift raidrtc, roughly estnuntod nt between throe and ftuir 
oti«teoH with an available head oi 900 foot. • ' . i 

fl ofhc'ioiloy IS lo receive .iltentiou neparate Pdtouwheolri 
will ho icqtiiied fur the u'voiuil heads and dolvs, ' 

, No attompt i« made hi tuis project to coinbuio the 
spring’ supply with the lake supply, for double-purpose 
pijie lines and wheulp are inoio Hkoiy t'o_ loss tlmu'dio 
in edioienoy. . ' ■ , - 

) i j I 

tu pi del LhiUi loluiblo. roeords of tlui springs inn y bo 
nvaila’da in futuie yoaia ivh©ii tiin dcuiMdu«i;y Ju^ve dovnlo- 
ped tuyoad the ciipwcity available in the lake, steps '3!u,uTI' 

in;i,{;oni,7jie'a9idcsk^, ' 

v/'oirs and /tittotmtIo*/?(>w roedi'iiei's. ^ 

Thd cost of this -work fill iuii, b;^jreat Stail the juforifta- 
tiwa gamwtl ■'fill ba hfipst vahis-bla tvheu tlio larao oomes for 

03ip^insipKi¥- I -u» h ,, , " , 


Mocnstdi) ter la^soivtiiig 






r-rUriUiit'ioni! I'iv^'Si i><- 4 uw !’hi'\v Ihaf, i.lni Jaifnl t-flc>i>. 

i,;vn !it';ul fj'tiru tin' l:i Icn :i !l hr- I /i<U) i’,‘^el, !*”■() t'njin 

l;hi'! sjirniij't iU(! qiiiititity <:'i' f(!(jnirr)t j'rnin tfio 
s‘::iS! i I'ift (' for*;! Iks it) ITh' rritio 1 I 50 /.I 400 ii> t-ho ('nsa 

t>i tlu'i -filu* V. 'i hft |ir(;tit 5 iu-o vojUhH ntswd ouly Ijo do* 
rntyn'*! to ulltnv id.' it ihsw td'^dl o.fst I*,- in. inhliOtid uf 2‘*5 
ft.fi:. 'rt Ui. ■ ■■'■■■ 

ffivn lO-innh (oaiUH will yann Shii Mijijiiy (1 yn p. ni,) 

fill tnCii '■v'ldoi't f y. -rin;; of I'nipiirt ii. fior 

(Ijiv id iiaaftroat ftniTinnsi' ileiHitnii VPiU fin liO. tlM' ft.tl, ii'iMt(>ad 
nf lfifiI,U 40 o.i’t. ll’fH! I'lHpjliy I'lnv diiV fd' intni’Miif 'iv.(;,fi;j 2 ' load 
isl.t'fiilvliliitioil.f i» iii' KffiVdO 

11 , Alt nftaVnfiut! ii>f» lii’siU l.ho ramtali rnoordfi n voilfffili; 
Hlift'Wfi dwit \v'fi iitfilv yrdfih' on tiiroo oioatlnit oi'-llto Vvav 

■ filiitn iloi i::nH.(aU isini ii|Hfi'iig.n»|'ndy;wiltwHiofifii!>!' 0 ‘.htiu- 
fifilfiiitft fha prftVfit ftotpUMiiifialffs. ■ 

" lAitso fiiMHWpftftlinu of iho'*?' .reiinitfii sifiown tioil iJn? ytoifly 
tllwfilifitjoii: tsfifij' ifit* liilco won' yyiTuily tsnci'ttH' t total 
mtinisU rffijiii t'i,iju.‘iti;'i I'nt itiivvor iHtliion t'lifiin 

' I'Rii I'fiifeulwofi, ififtfi Ailrtt nionldiayuirwHlf any frotti 

■ iWith dtily ,fifi Uvfi llrtli OctoliftiV ■■ M'ill. ovnin in tiiii «lrin;it 

' t-vn.lcr p'vwi i* ducinjyiiio 're- 
fi’r ! Ito yftJU' wdl ' rtipura; vikiior eoirtidrt.ti or 
[Kurtiinifiaitioirogti. Jit.fttio'jxiing ior filnr ruinriil i. 

fioi'.Limiru’; tint pol'md tVavi ndinr {.'ll, (ijt M t.i'i'l* Itfiil. 
fi« -‘sv Intel*' jninl conilil toni jijid fin- n innltidc'i;' iH liii>'i 

Irunt, vi,"trni>l.«i« u poi'ifnl of ntufi 
nioutiH iltiritift 'wKiitli tuno. in )d>uot'iually il ry ynttra mo Afl- 
iiHWHJ to thiv lot; imy fnkr jil'ir ' fvotn rfunfujl; on I for 
v,!uf,h jn'uui! tin'll f M‘ i qnnhtily »*t «uis r n'mut. 

fin nfi(ri,d m ilni hike, 

1 ?, t ‘■tloofiiiuon, -i^vui iiofiiw '“’n w t li d -ifionl if! nul* 


ill liiUO’ 


R hf » £\ r i jV » k' 
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Ib ia .tilie bliab bho miuimum recorded fall in lakelevels 
occuiTed ia the season ISOGr-V, and amounted bo 1' 30 -foob 
with the maximum recorded rainfall 20 ‘68 inches* 

The minimum recorded ‘rainfall doe's not however sya- 
chronise .with the groateat fall in lake levcla, vide fleasois 
1912-13 when the rainfall was 1'75 inchefl and tho fall itt; 
lak0 2’7Ofo0t. ' . : 

The maximum Tccordod fail in lake levels took plaoa 
in 1915-10 uud was 8’8' foot with a rainfall in the ihterTOl 
of 6‘97 inches. ' 

111. 'The irregular falls in lake BUrfitoe canixofi he ex- 
plained by percolation and ovaporalion losHua which^dd iiob. 
Vary much from eeaaoh bo scaeon; 

Olive irregular behaviour ofourfaco IsvalBid in all pro- 
bability due to tlie draw off at Talli Tal, for iliiahiiig awl 
other purpoBos and . the manner in whioh . thQjluiM ai. 9 : 
abaunohod. 

CThe several outlet sluice valves there are appiirantly 
opened .and elmt at the taste and fancy o! the jaiui,ule.rs iu 
^ obnrgo. On.eevenil occasions writer hns notiood oxoesslvo 
quantities of water being used for Hushing drains, ; 

'. ' lb will bo an important duty of the Electric Enginoor 
■•to aoe that no avoidable waatedakes place from fcho.laka, 

15. If wo accept the Hoaaon 1912-13 aa the soverasb 
® over likely to occur a fall of 2*7 foot in 199 days or 0‘S6& 

, mchos per day is the greatest rate of fall to bo anfcioipntied^ 

•All allowance to covorioakage and evaporation of 8'*’7S 
oquivalont to over niue mouths at &bo-?o rate would appear 
sufficient, 

d , Add to this the 3‘4 feet of storage required for powBi? 
** purposes land wo obtaiw a total maximum vuriatioa ia iake 
lovehi of 7 *16 foot wliioh might be encountored ia * ymt 
of oxcoptiowal di ought, 

16. The kko levels have on occasion falbn ae law aa 
1*0 feet and wtM? siU lovol is 3*76 on the gango, „so that a 
fUuiUialion of 4’76 feet takes plaon under present 

“ ' be abraiiged^ fosn ‘ i- 

\ A further 2 feel) or m possible by remode Hihg 

' the weir at Wli Tall and rfebpilding the Fost Office and 
atatiott staff '.office there as^ well as raising' payfes of th^ 
mdt round the lake, ®hia."t!5tJl •«iddl»]^^.*^elEgbly ta tbn 
* qosbof'tlioah'heme.^j , s 
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[Cho wholo supply of oighleeii million ctibio foot) per 
Miiitim -will Dot be imniedintioly required as ib may be five 
or six yoarfj bol'ore tlie demond dtivelopes to the degree 
ttbtioipafced in oaloulaliionEi of doiTuiiid, 

17. To provenli the, posEiiblo cholang of intako by weeds FobHIou oi inOstco. 
washod up from lake bottom the v itinity of the weir will 
bo avoided for tho aitiu of iutiiko.^ 

A Biiitablo site huH been oboBeri at a point a. little north 
of the Pntwadunga inioti ehiurdior on tho South Mall, 

A detritus pit and Hcrooning ohambor will bo built close 
. to the South Mall na ahovfn on plains attanhed borowith. 

' 18. ■ bk'oni the <!utoh-|Ub chainbor ' tlie pipes will bo of powpif, plpu 

' eari'iod in deep cutting along tbe inniri bazar road for a few 
cdtaitift Hi a Tini(otnirgio.idekaia^^^ will b(3 laid with 

'SB'inohea oovei'mg riador road l(ivel pa, st tho police abatio a 
Slid tile nnd Kninauu Biiihvay Offico compound, 

•aorbsa tllo cart" road and along the bridle patb, thou ^ 

tbifotipT the Oudiiia cornpaund, across tho zigzags 

(if tbo bridle path on to the Sipahi Dluira aito. 

, ; , Ifwm this point Uio aHppjmen't cboaoo in tbo formor 
project will bo adhwod to, as far a.s the proposed site for the 


power eiationo, 

d'ho total length of power pipe lino required has betm 
wekshred hs; 6',80{) feet, ■ 



power 5 ,iis>o 1 } n& <ks«ida: 
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Oranips to proM out creep and tbriwt blonks havo boon 
-provided whomever nsoeflaavy and a suitable number of c*- 
patxsion joints havo boon provided at the required inter- . 
Valt!» , ... 

IPhe "Albion'' patent joiats u.sad on the Mussoorie 
water’Bnpply pipe Htiea havo given eouio little trouble by 
woaknosa at the shonhicrs of the flange.s, ^ ' 

■ Jlf-is proposed to nso tha “ Yufijan ’’ patent juintfl in 
this work.. This jojDt is virtually a spigot and fedCket jomt, 
lead caulked, with split ring flanges bolted over' it, bearing 
pn the packing and on the socket upset. ‘-y . j • 

. * Expansion ‘joints arc arranged- by the insertion of a 

jilain sleeve pipehvith d oublo , aoekoted pipes. ' , ; •. ; , - 

' , , 10. Both,lil-hieh -pipes will deliver into a I.*) inch steel 

' ■ ' ■•preasnrd tnam'htid parallel to tiio power efcaliou building , 
,h angle biwehoa ' cl^qd tb -spokBy 

i6d ihftist ‘blocks, ^ ^ 

wit}.; lewd 

' ‘ ’'sljlica vfidvck Stted to the. Peltoa vrheeb 

3 L' En’T'brt'hd t'O’Vflkilihift'.'A'ttl'rt'A.'iittS fittiisbvA.1 TOdtiAb.u-ifrnlw/iu 


Pimflt fip.-) line jclnp),- 




mwmmi 


Sfc'iftEiufff V ■ ’ 


?•;« ;■. i' '' ,5'1' ,'‘ . r": 








Powoi otftMon 


.Iq^OBmtyi jjdv^TKOra i^ill actualo jsb deflectors v.itli 

Ais sticli a?! arpBgeipdd^ 
is necessary if senaitire goveyilittg is to go band iji hafld 
with ocoaomy ia witot ^n4 M hff 'l^tWare swgii? 

da th^ pq«» mim , ‘J , . . . . IZ i i'/ h' 


S’owfir station Injlldlugu. 


Hatch bosea will Dofc be provided aa these have proved 
a source of weakness at Mussoorie. 

If scraping should ever be found necessary the sleeve 
pipe expansion joints can easil y be removed . , ; 

Spare pieces for all th© more important’ cftsh Ctsel 
spcoials will he provided as this ia eSHential for continuity 
of supply. * 

20. 'The power station building will occupy the same 
site as ohoaen in the former propoaals. ^ ‘ ’ 

The site has been inspected both by the Sanitary Engi- 
neer and the Superintending Engineer, 2]Qd Circle, and aa 
far as it is possible to judge is hot in any danger frbhi laud 
Blips or flooding. 

A short length of irrigation gul will have to be dia- 
mautled and diverted and some . revetment walling will be 
required, A suitable amount has been allowed in- this : 
estimate for land compensation, ’ 

. . Tho :widtb,pf:tha;Station flooiv 'will-be increased from 26 
feet to'30 feet iia the fot'iher width is to'U small to allow, of bi 
unit being dismantled with ease. The Mussooriepower 
■atation floor is 80 feet wide and the . station bihlding 
proposed in this cstimato ia substantially the same in details. 

The tail race channel will ho provided with a weir and 
approach obatmel with a liquid level vrecorder so . that) a 
continuous record may bo kept of the water used. 

The workshop, store and office will he situated at the 
south end of the building while extension towards the north 
will be possible without intciference withjilio existtog plant. 
The Btoff quarlors, Inspection Bungalow and outhouses are, 
Identical with those proposed in the former estimate, 

21. As hoforo stated three 150 KW. sets will bet 
provided with direct coupled Polton wheel and oil pressute 
governois. The Pelbon wheels will be chosen mainly on a 
score of effioienoy as economy in water* is of irr,povtan<5e. 

To develop tho full poVver of tho genorators ab2S p6r 
cent, overload wheels of/2V 2 BU.B. will ho required, for 
•which a ‘flow of about JSO'C.ftpet’ininufo -par set will bo 
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I’he oonnMtio'Hfi fi’om gettoratoya arid rixoitors •will foa 
water proof loaded and armoured eable laid sn sjreoial cable 
teeriohea to bhe Bwitch board gallerji', between the awitohes 
am! tho overhoad lino ail conrieotioQs Will bo of bare copper 
of sufficient gauge I'or rigidity, aecuml oil poroelain in- 
stjlfttorp 118 far ftii poasible. 

Qlhe otatJon. will be lighted by ten ISO O. P. lanipa, four 
of whieli will be on ilio ©xoitor <urouit and tho remainder on 
’ t!ib auxilhu^y tranaforiiier cireuit. 

Cf ha out-take for the ovorhoad irnneraiaslou will bo from Iiigk tajision 
the tower over switoh gul lory. s.sdovoh#. 

: . ;d|?lu) iiQoeaanry iBeiitlml lightning arrostors with oarth 
ponoootiona will be liouaed in tho tower ovor awitcli gallory. 

. , An ftltomniijvo oiili-tftkoi'or ri, second lino (wbioh ia not 
fi^ludod In those propvmle) would bo tlirorigh the gable of 
Fo'iflrjeirBtotionBmld^ . 

§S, A single H, trananiiaaion lino is provided in 
oatiniftte 0 alignment chosen for the fomior 

prpjflof;* A aeaoncl U.U0 qu an alternative alignment .xnjght - 

foe found advisabltriiari aQino tivfo Suoli Ima riot, injen 

inoh^ed iri tbls estinuito; triivinly OB a score of eo^ 

SransmiBBiori ppifture wiU'be at 3^300 volte to tho' throe 
iSrib"S3iatioa9 Uit bho positions chosen in the formor pr.ojocti, 

(The sub-station buildiiiga will: riaoh.edrisist of two in eut-staMoias ami ^qniu- 
.and outlet toworn 6^ x S' oapablo of housing isonthal Arros. 
.Sei^QriOtramiformerolmmbor 14'Xl2' aad n ohriuldda^^ 

,lbutaSt'KlOh 

’Wesitiugbouee oil cooled tmiaformers have been epeciHod- 







- Telephone Utios oimnooUog ' up tbtv vavio'na aub-atationa 
with the Power House arid tho Elootrlo, Engineer’s burigrilowv 
are esflontiftl, and as these will bo constructed by the Tolo* , 

graph Hopartiuent an alloVv-nnco only for the rest of eou- 
a^cstiona ia mada in tho running ostpansos, 

24» Tho Jj, T, Hiflti'ibutlon ■^vill bo nt a prenomo of 380 I'lijtritsjUon 060 voliig 
volta botiween phasea, i o,, 221 volfct' between a jihaae and 
.rioutfaL ' ' ^ j 

The wires will ho oariicd viutically oneabovo the others, 

* * . i 

" f 'Wfewe the H* T\ tranfumsexon ia along a toubn of xliatn- 
'''hatfari both systeina will bo cayned on tho pmo polos to 
fh tert* bh^ttbri oqullatOT^Ii i 

'pjfesevfo^d r 

iihatihri wfro will bo > 

, riawlid fbr Kgli'^S&bg’pirol ootidw, Whioh- will Ttro on to 

^ «■ ' dr d, ■ 
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The eluallest section of coppei^ tisod is S. W. Q. no, 6. 

Calculatioas are attached of the weight of copper i*@" 
quireci, the Eectiona being designed to admit of laaxiniijm 
c.tirrent flow within the legal 5 per cent, voltage drop. 

■ . An allowance of Es. 3,000 has been made for Pompeasa- 

tion for tree cutting. Experience in Dehra Dim ehow 9 ''tIiftt 
such an amount may be required. 

©(spltal SjTe/.aa- 25. The total capital cost of the work ia eatimated M- 

present rates to amount to lls, 9,76,623 iacludiiig fefiP and 
contingencies. , . 

The rates allowed in tbis estimate are iatended toi eoTOr 
proBont conditions and are as accurate aa it .ia pQafiihte'lp 
make them. 


The prioea of manufactured mat/^ri^l are m jmt? by no 
means alioady and a toudancy to , rise is. notiiied to 
inoroasing demand in Europe. It ia thought; that , the 
tingencies item allowed at 10 per cent, ia thia eetiraate 
will cover all unforeseen .itenja and- posailile; riaesdn i 
In eatimates of thia ,ad,rt where h , vary Iieavy . peu’ceutOige 
of the running costa consiafes of sinking fund and in berast , 
on the capital go, at it ia a matter of prime importance not to 
undereBlimate' the capital required. . 



If the' supply ia to ho3oma selDanpporting and at au 
early date no p.trt of the work can be left out with a vis'gf 
to reducing the capital cost. The governing i'em itt this 
estimate ia tho powor pipe line, and the generating and 
transoiisaion plant provided is all required to develop ‘the 
full load, none ot it can be omitted if the anticipated 
domaud h to ho motor the estimated ravonno stlaincd. 

25. An estimate of running cxpense-T under heivds of 
sinking fund and interest, staff, material and repairs 
eharge-a has been drawn Up and will amotmt to flbont 
Rfl. 1,12,174 pej; annum. 

One Elcolric Engineer On Es, 800 psr meusw l?<r 
capable of taking charge of the supply. 

Oonvoyanao'allowance at R.s. 50 per mopSjC.m and hoflS» 
sHowatico at E,s. 100 per mon.som have aleo 130611 pDovictqd 
for him in the staff charges. 

, OCho Eleetria Engineer tnil also 'id Ihn ordinary courait 

Wot Sppply i®d mP 
fo>^ thi^ hfta teen «ss4a ' 


aamurifs; oapAtison 

3S9, 1,13,174 p« (knamu 


As the aE,cc08S of the Supply ‘wlli in no email tneasait! 


[Hill but should 
there may bo » 


unHs will b» go .orpttf.1 
oped pud thr cost pm 


1 
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^lovolop&d. Hoabiag mui ftookiug «rnt-.g are charged a% 
2 ftunaH wliiob in Ighm than cost price, to ouable the supply to 
ooinpote with wood and charooal.., 

iriic demand is purposely fixed low asi ib may nob ho 
paaaiblo bo Kieob il) in yearo of drought. 

It) ahottld he noted that ng the lighting and pumping 
cliavgoa will merely bo book tninsCerB the supply is dopua- 
dent on |;)riv!tbo consumption for npy profit. 

, The «o.st to the Board for public lighting will ainouiib bo 
abmrt Rb. 18,480 per , annum and a sUw of Ru. 4iO,fi5() haa 


boon dobitod to the running ox priuicsmrf Water Supply 'for 
puthpiug units, 

I'ti will, nob bo diflhnilb to obtain a revenue of Rs. 1,10,000 
for private consumption ns over 2,02,000 nnil-s pec annuni 
will bo rciquired at a rnodera to estimate when the supply is 
fiilly 4<i^6lope(B . : ,■ 

h RupocKr.l,4l),()28 was the income obtained for lighting 
by tlvh MuBsoorio B 

Abohti 2,850 ting of kcrosino oil per mensem is the I'roijoui eonsirtavpan f>l 
pTesoub consm.aptioxi for Naini Ttd. ;.The ketomau ou. 

pay’ the V proaenfc indifferent 

limiting, |invato anti, public. ■ . . 

28. With the 'Supply fully developed there should bo 
'Ikbla difficulty in paying all charges and Bbenving an annual 
profill of over Ba. .'>0,000 as for ua dihO :- Electric Supply is 
edn'eorned, 

WaTrB aUPPLY Al/rKR.VTIONS AND lEXTBlfSldNa; ■ 



Ittkffl.ui h ’ :u;' It./'vyhbifo''' , ' ' a w 

;tt k not- anticipated that such a course will bn nceoasary ■ ■ ' 

3h tbo iinmediaio future for tho proseni supply only amounl. 
to. five galloug per bead of the poimlMiqpcy^,,,, , 

St). Ofo wvo III powor the area o|‘‘4apply' bas been, ArmneaMoaii of znaos 
divided into three’ ?.ouoa^ m^arimtuot of'^ 

5 ,oQ()t 8 , 30 &s and lO,OOby 4 ud'p‘U‘fopipg,’litfeads of'l>lS 2 ft., 

ft, hiidSfiO'fe. rehpf'c’lkvhiy'/l ^ ‘ ^ 


ipbmpKs'for tbV iriteimediats' 
to tbo intetmcdinto tOBo i» 


mo-ertB 




20. 'Foi'purpoaogof efttimating tliG oapitftl and nui- 
niug costs tho Water Supply ftrrangements will bo treated 
{separately, 

! , In view of the drainage works contemplated and tho soppiy afowid ; FittMn ■ 
. iaade<puicy of the x^aesent water suxrply an allownnco' of i'aU<'m«p«rf'C'«f b«’''foyv 
fifteen galloua per head of the fnimruor xiopulafcion (22,000) > 

’ ' ’ mil be inade. , v- ■ ,.. . r ■ ' - 

(This srpidy fo about as much as the present springs ■ 

: will- afford in dry pc, iBOua and any further Increase would 

■ , , 'fflVolva tho «?o of chlorinated water pumjied from the 




AHftiigamont of pumpa. 


( 11 ) 


81. Two seta of motor driven plunger pumps for th® 
high zone, and three sets of motors with multi-stage cen- 
trifugal pumps, one on each end of the motor, and an 
arrangement oF valves so that the pumps in each set can 
either be used in series or parallel. 

This allows of 100 per cent, standby power for the High 
zone and 50 per cent, standby power for the intermediate 
and low zones. : h 


It is nob proposed to dismantle or discard the existing 
steam plant which would bring in little return if : sold, huS 
the present plant will be kept for emorgenc}? use at any rate 
until the ulectrio supply baa keen thoroughly tested shd 
proven. So also will the steam, pumps at the lake and 
thet chlorinating plant be pre.served for use in emergency, 
32. Motors absorbing about 35 K. "W.; will be required 
and as the size is small compared with that of the genera- 
ting' sets induction type motors have been proposed.^ 
Allowance has also been made for the necessary traiiafomsr 
and switch gear and the . diansDd filtor hoase ■will be con- 
verted into a pumping station. 

llterations to oxisHag Additions and alterations -will also be required, to the ^ 
' existingyising ^ m to enable a supply to. be piiiftpefi 
simnltanebusly to each of the three Kones of supply.; 

To oonuect up the intu-moliate tanka at Oheena and 
Ayarpatta 844 and 420 yards respectively of 6 iaeh mam 









will be required, 

33. The low zone pilgrim tank n at present connected 
to tbe pumps by a S inch main which muel be replaced by 
a 6 inch main if the anticipated 15 gallons per head is to 
be delivered as proposed. 

This 5-incli main 260 yards in length will bo llfued and 
rolaid as part of the couneclions to the inloimedislo tanks^ 

, It is not proposed to add any further storage capacity 
to the existing tanks as these in conjunction with the now 
rate of supply will be quite adequate For all dernands ill 
the immediate future, 

34. The total estimati d cost of the water supply alter- 
ations and ad'litions will nmoiflit to Tls. l.SSjSO*? at pre.senS 
rates inclusive of pontiagoneies at 10 per cent, and fees for 

The nibning eyponnos are estimated at Ks, 60,240 per 
annum including sinking fund and interest, staff, power 
material's and repairs charges. 

' ^Should tbo water Supply amount -to 15 gallons per 
bead bftbepopolalion the cost will be-ftb&aU§'9 rnmn 

pmt thousand gallon®' "d ' , > 

supply 111, amount^ 

to l‘dl 


■R liming (i^ponfen 
C0,si0 p« Hjmuitt 
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added to tho total running exponaoH f»f tho nev/ arrange- 
{STOUts tlio coHli per l.hoTiauud galloiia will rimoiTHt to Ks. 1*2 
at a coufciiuYiplaon of 15 gal lone per lieiM], 

lit). Au the supply will take three or four jujara to 
develop into a Gelf-auppoi’tiDg concern, all incorno (luring 
tlufj ptuiocl bilng swallowed up in meeting llics ruuuiiig 
i ^xpohacs (3(>rae fnrtlioi' allowanco nniBt bo made ever the 
capital coat esLiiniitcd to rnetiti the loasou of fir.it and eeeond 
'yodV. , ■ 

A Buin eq\nya,l(mt to one your’a running expinib'eti would 
feo umHitiiout. 

: . , TbdJ.total capital lilion to fee foinul for i be project would 
.be:''*- 

Hs.- 

B apply. .. .•> ll|1b,G22 

A,,;,,WfttGyl3(}.pply -'v ... l,32,S0T 

One year 'b I’Wuniiig'ooKis ... 1,72,414 

' Total ■ 12iSi,S4-S 


PsopoiiRlf) fof fuiRKcinig the 
Biipply. 


S7, Tlse coat of (ujrreut ia liigli rulalivoiy Rpoakiug and I’niu-iiiUity .,£ ^iuicr in. 
is ip part duo to the high p.iiooa now ruling hut mostly dusUiiii inwi. 
hocattse of (iho HinaU winter lorui. : 


A kpon EngLiioar will ovorfiiutte thia J>y oxuiourging 
iaduatrial load daviug tho slack .seaaon. 



It will bo Ev.’,onon\y (lui'iiig this period to atdl ouirroub at 
Gannas or evon one Sima pjr uiiib U» OTUumrage nijnsuiop- 
tkm for all sitch extra uinta sold help to incroaso tho 

ifiijvwpo, ' ■ ' 

. , Thore (?honid bo anopo in N'aiiii Tal for small saw mills, 

' jpitouo (inishora, litno i3i.s-iutogratoi's nu<l heating purposo.s 
over and ahovo tho allowatice-s esthuated, . 

■ 33^. -Ou the pritioiplo that Miiriieipal Boards who 

thnm&olv^a are .also worthy of liclp from Clovernmonb, 

■ ft, gran;, c'f half tko capital required might bo given provided 

' ' tho Beixrd iigreo to ridao the other li.'ilf, ' ' , 

SJheh help wojild'fikolws 'jusilified as spec, bally diflienlt 

jdt'ht fov fiuoceag on the loadj heti&Be© the 

Ctevomiueut will 

t ' 30,' A grant hi^lf the "frpnld 

' i _ |p4^r«l>|k f’plWhg ekpetmeV, vTjlieli 


Ground o foj- giving n gYAui 
towards iho eapitel . wpiivd, 


r- ’u-f,. ^ ^ t ^ \ S l*,_r 


X,: ‘ • » 

' I " ‘1’^ ' 








'V *'' -<!■ 


■ .; ■^f ^^■■■.:4-- v,*V ■' 

vry ■■■..ti;:.> 

^ T^f '» ‘f.u "■ - mI ‘ ^y ■'' 
'• -' a’i i-is.'- i" i^ar'i.^. ;'• - 




Efloct tit s pnnt 0/ Mali 
tto capital xefinimi 


40. If a grant of half the capital required (Hs. B,S4,715) 
13 made the following reduced figures for runaxag oostB 
arould be expected :-»■ 

Eieotiic Water 


Sinking fund and inter esb 
Staff .... 

Materials ,,, 

Repairs ,., ... 

Power ... ... 

Kent : ... . >.i 


^2,571 6,730 

18,588; 4,992 

1,588 ..7B0 

6,656; 2.270 

:25,-I87- 

20»; 


' 'I '{• Hi "T 'V[ I .iM-i’ 




Total 69,603 38,988 :, 

The cost of power ' would be 1'58 annas phr unit -attd the 
cost of;tirater 8-96 hnnas per thoushhd igalkflS. ; 
of present sinking fund and interest charges the cost of 
water, would be IS'O annas per thousand, gallons, 

.■■..,..,.',.;;v::..;,; 41* I wish to acknowledge the help given, iraa ih; the, 
;v preparation of tliia estimate by iMr. A, C. Gouhrdhgh d£ 
Meaars. Mather and Platt, who has kindly chocked the pr.(cc3 
of material to be imported; .Mr, W. Bell, Electric Engineer,' 
for valuable suggestions and the benefit of his expcrionce in 
Mussoorie and Dehra I)nn, and !Mr* 'S. C. Edgar, Diatriot 
Engincor, Naini Ta), for the uae'of his records, 

The 29tJi July, 1919, ' '■ G, McC, HOEY, ■ 

'■ " " ■ . EzoevMve Enyme6r, l$t Samiary Bivisio-n, 
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NAINI TAL HYDRO-ELECTRIC SUPPLY. 
FiNAI. AliSTRACT. 


Capitel Cost Electric Supply .1, ... 

Dilto Additions and Alterations to Water 
Supply 


Rs. 

9,16,6218 

1,82,807 


Total ... 11,09,429 


Ditto 


27w: mh J'ldy, 1919. 


Water 


ditto 

Total 


Running Expenses, of F-lectric Supply per axrinuri... 1,12,174 


60,240 


1,72,414 per annum 


G. McC. HOEY/ 

.^;t:ie<:%CiUve Engiiuicr, iBt Samtary Division, 

Baharanpur 


UYDEO-ELECTRIO SC PPLY. 

ABmtACa’ OF COST. 




7, ■ Contingoneicff at 10 per cent. 


8. SnaitoTy !fengjnoe)f*8 foJ pTeparatJon and cseou 


i,03,Hr> 


4 5 ’ 


9,08,022 


:i 0,000 
8,000 


XiiiVCs.: 




9,76,622 


4i, 


11 


Utioa Builduigs 


rower D 

2. Ditto ' Kijuipinent ... ' 
,*5, Power Pipo Ijjuos. ... 

4'. TrananiisMon siml Dititribulion 
6, Pul>sta(ioul$Oildhigs '<• ,,, 

(i. Dll to E<]nipmei:it 


Total 


60,718: 

,lil56,400. 

2,lS,(i5' 

\-2,77,76T': 

10,843 

60.420 

7,82.1 OX 

78,210 

' 8,(50,877 

S' 

■ Mu , ■ 




• iV** 




liS- 


NAINI TAL HYDRO-ELECTRip SUPPLY. 

ESTIMATffi OF EUNNING EXPISN'SES. 


iSipking Uund and Interest on a capital of 
Gxporiditnro of Rs. 0,76.622 at Rs. 6 per 
ceiit. per aiimun, compound intereati 
repayable in twenty years, 8*718 X 

0,760 22 ... ... . iis« 


One Elpcti'ical Engiueer at lls, 800 per 
luousem, Rs. 100 horse allowanoo, 
Eb. OO conveyance allowarico 
One Power Station assistant at Rs. 200 
per mensem consolidated ■ 

Three oilers at , Rs. 15 ^ , 

One cleaner at Rs. 12- -1 ' A.' 

One fitter at Rs. 50 - 'lA'' 

One head linesman at Bs. 50 ,,, 

Four Hiicsinon at ES. l5 ... A. 

Tiiroo su}>ataitinii attcuclanta 0 ((i, Its, 

One chaukidar at 11a. 9' v c ; ^ / 

’ * • ^ • ‘lit • 

■iVo boldara at Rs, 8 ... ‘ ... 

One mate at Rs. 10 . : : ... . . , . 

One peon at Ra. 8' ... 

Ono clerk at Rs. .50 "■ ... 

One atorekeopnr .at Rs. 95 . , , 

One swnopor at Rs. 9 ' 


tor uipnsetn, 
Rs. 18,588 poj* 
annum, 


Ikteriala 




Per ann mn 


• -units genoratod ... . ... ’ ' 

iStationnry and printing ebargos at'Ks, '15 per mnnfiem 
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Suniinary of nmuiag exj)eu8os— . 


Per anum, 


1. Sinking fund and interest 

2, Staff- 


Es. 

R * • 

~r. 85,142 

3. -Matoi’iala 


••• 18,588 

4. Bepaira ... 

* ♦ » 

1,588 

5. -Rom 

» i » 

(!,65e 


l-’otal 

200" 

... 1.12,174 

Total units delivered per .'.inniun 

Soat per unit 

tit 

... 7.04,438 

"•• 2 '55 a 


Water Supply ARRAwainrEMra, 

Jjjstvnmtc of f'unning csdpOj'nses^ 


^ 1. - Sinidog ^^xpd ^ and dxiterosb cl,^ 


inrorosb cUargos on a capital of 
Hs. 1.32,807 at 0 pov cent., compound intore.sl, rapayalOo 
m fcvyoidy yeava s= per !\nmim 1323 x 8*7 18s:: 


lU 

n,573 


T6r arttumn. 









Allow'anco to Itlcctnoa.! Bagineor for 
Bion at Ra. 100 ,,, ■ d 

Waterworks SuporintondGnl; at Rs, Ig 

OiiG head mistri 

One oil or 

One cloanor 

One chaulddar 

1 f ft. *** **•* •X- 

Ooo pipo lino itiiipcbfcor 
Onoweonor 

R *99 


general stsporvi 


™xd p. i», 
p r RinRiii! 


3, 3’*owcr for putiiping^-. 

280,000 ’unita Sit 

Ma! eriala— ^ ^ 

, I.nbricnRtft and waa66 jlt R^; 2 p^r i^^OO 
Stationary, pumUag'ojJd Wot test! ohu 


40,080 
per nrmuns 









■ "■■.''jtj^*i,',nL~}"--'- ■.*, i ,% -*v 

>::“. v-'f' J«!i*CJi.«;.!i=r-i:'* V-'i . ■ 

:1 '- -'I 

S'5f4?r'r*4f<“?fig*' 

ft I ft ■ 1 *1*1^ *p^lla ftla^dU'^rV 


;-,.,;i"-'«-yi.^Vv!t=' 

■ . \ -‘ ■.■•■- 
ft ' ■**/% ^ Js* 5 pj*" •* 

:/P‘i»:s,T^S3;l 




1. Sinking fund and interest 

2. Staff charges ,.. 

3. Power charges... 

4. Repairs ... ,, 

5. Materials ,, 


Number of gallons pumped s= (120x1+182) x22,P0Gxlfi 

j= 69‘03 million. 

; Coat per 1,000 gallons , vx 13'9 annas. : 

if sinking fund and interest on previous loan (Ks. 23,Q14):is added, .total annual 
charges = lis. 83,254, 

. Cost), of water per . 1,000 gallons CIS 1*2 =Hl9'2.a:iims,: 

ThMh My^ mQ, ( (+:lircG.: HOEy,- ; , : 

lSxecuHveEngine&r,let'SamtaryMmsion, 

' ■ SahaMnpur. 


b'lATEMrN'f Ol’ nKVffiNUE ANTICIfilTED. 


Public lighting— 

9S,b,jO units at d’O tinuRS 
Private lighting and other purposes 
292,626 unilis at 6 annas ... 
Power for pumping — 

255,060 units at 3'0 annas : . 
Povvej foi heating and cooking— 
68,200 units at S annas 


Total ... 1,83,3U 

a, MoO. HOEY, 

Hxeeidive Engineer, Is^ Sanitary Diviawn, 

SafuD'anpur, 


AbSTUACT of ESmt4T|!& BJIMAUP IN' UJi-im rKK AWKUM, 
Suniiiior, Winter. 1 
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NAINI TAL HYDRO-ELECTlilC SUPPLY. 

SOHffiBPLffl OP ALLOWANCE IN UNITS FOR CONSUMEfifl PER DAY ]] 


1* Strooii Lighting-— 

For 6 hours 1 mile «(i 2 k. w, 
•> ® » 1 If ij I ,, 


‘VY DURING SUMMER. 

ITxiiita 
per dfty, 

■ 13 


Tottt! 


IS 



Bungulow lighting. 

Ist) olaaf) for 4 hotira nti 1 *26 k. w. x 0*5 
2h(i ditto 0*65 „ xO'fj 


Qrd ditto • 0“42 

B(vmr tthops lighting— 


X O'C 



ILrr Molli Tal and Talli Tal hnjcars fo 
0‘L5 


r 4 ho lira ut 20 k. 


w, X 


4 , Speciai Bui 
X 0*0 


” ' ’ ■ w • * 

:« (publio ami privalc) for 0 houKi ad 148 k. 


2 ‘50 
1 ;56 
I' 00 


60*00 



n'V.'f'Jt ' -''v! 




6 . pQwciv for pumping;::-- 

6. .tfcatirig tthd 250 at 2 hour 

LHiirhttio of (Jemaucl in unite per d.ay d 

Diianti'i.'ii' 


units 


iSti'ecti Bghting. .^' 

Bungalows „ , lsfc::clM ; 80 : 

I, . 2ha . : ,y:, 180.^^ 

„ M ard ,, 120 

Biimr fthop.s lighting 
Bpricial huildingn" 

Poworfor xminping . 

Hoatfog and cookitip 30 pt 2 houre nt 1 L 


^ EaTmATS OF 1‘OWItR BEQUIREU for LiqM'Ino 

ii) PnFafco Bungalowa-- 

L lat okas bungalows 80 acJ‘ 25 b, 

'2nd dHto ' IBOatCT'es ^ 

8, Srd ' ditto' 3 SO at 0 '42 „ 


bVing a dmrgity faolor of 

tvould be eay l$l> fe. w,. 


detailed oaU 












:i- 


Estimate of power required for street lighting. 

Allowing 150 ft. interval between lamps, the total number 
lamps required per mile is .35.’ Take AS miles of roads 
be provided for. Total number of lamps required 1.5 x35 
Take 4)75—-55 Watt lamps ... 

50—100 ditto 

Total power required for street lightiag . . , 

Peak load say^ 

Loads; — ■ 

Burigalov"? lighting : ' . 

Special buildings . .L'' 

Baxar lighting . ... 


Street lighting :b'L. ' - b; 

and ■ ■;■", ... ■■■.■■;,. 

Pumping W. 8. 35 k. w. for 18 hours 
35 .J for IT. ,, 


Qovernmant House I'rrig.itim 1,5 k. w. for 8 hours. 

List of bungalows and other buildings has been fcrk\.n from assessment 
liH’ f. r ion 18 

The bungalows havo been classed I, il, atiff Ilf on the basis of their gioas 
annual values 


List of buildings to be provided with lighting 
Special buddings ..! 

Bubgalowa Ist class • «« ^ ti-* 









itKS'GhUl’oiv 

Sli. ‘Rieholas Gburdi' 






»ii 


► i% * 


,!.'1%V, 




j»v <,••» 
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NA.lNI TAL HYDRO-.FiFXr,rRlC SUPPLY'. 
jiwisT 01 : Public and PRivActii; uuavDiucs foii wiiioii spbciai:, aut-,owancie 

HAH BISEN MADT5. 

Nuinber of 
iiHseHHvnetvti 
lifili 1!)1748. 

2{> All iSfiintB ’Dioeesan Collogffi ... 

29-4J4) Balveilei'o iiialuding cottage and . ■a tab l«a ( RajaoT Ava) 

47 Boy.s Dioeoaan school ... 

4S-50 Brook llill (Na'^-'ab of llampur) . 

fi4 Boat B’oufic. Hia Hoi\nvii'’s ... 

55 Boat shed ditto ... 

74 Gmythwailo Hi.'SijiiUil ... ... 

75 The Chib ... 

lOi. , Depai'i.u'ientai cflicfa ... 

117 ,li.Kehiuigt! the (MoaBra. Tvovillioti aud Clarke) 

bis .lL\ehango V^ilbifi (l.alii, Shyiiivi Ijal Sub, un’fchar't) 

lai-WO Forest offiyos - .... A. ' ... 

1:51 Govel'mneul; House ... ... ... 


Power 

provided Coi',. 
. 5 k, w. 

. S ... 

2 

2 


old or Public Worka 


l)iB.o 

Imildiitgs ... .... . ... 

1 5 .5 ' 1 5ti U I and II obol inelndiBg :Gdttag« ;; . ' 

1 5 0 1 Lfiifii 13 p, .fcltd ( Bank of ITpimi’ IncU a) 

100 llaioiuniy Halt (t.>r. S. S. I)oa.so) ... 

}iui!di.og.s ... . ■'... 

U.)S.200 Laiighain I:loii.so (Ayarpabta Siib-diyisioH ol'iiee) 
'-•311 Mti.ymd Quiu'j.oi's 

318 Mctropolcvllole! ... 

33S (UiH'jMy & Go«. y 

237 Municipal iiiarket witli ib.s outhqusiB:^;; 

24! Mathew & Qo. a.* . ■•• ‘ 

342 Kaim Tat Dif4rtot dtul ... 

21B NovTborry Lod go (Agent Wohsim, Mathcwn & Go.) 

240 Kofton I^Dilgo Gaadon (Municipal t«.ai’kfeli "gtbii 
'■'/SMUO" ^ :: i 


.vrlnieTit 


3'iS&'"ab'0'T| ' ' ... 

2C)4-£C5 r ^’^dhuulcf .Smitli Gollegu iiiciiufiiig Oak H idge arid' (KiUiHge.: ; > 5 
283-2^4 Puhlto YVorksi .Depfti'tftiout Oftico, ntAv ; and Pro'-'*) {juiluing .., l 
201 Publio 'Wonkfi'DopiH’tiinont Wovusshop apd-^lodoB’h al 9.3n'rn- 
‘ ' raent XIoubo 

' ■ ' 203 Ranwoei Oon-touli 

294 tiain.'Jiiy BFoPivifeil 2 , 

2{)« Royal riot'd ’ 

BOUgOd Kohilla Lodge inolmiiiig .Hairy 

306 lio-jorvA pm? *»* , j 

0fca;p0t\,l* ^ ' ,n 

P’’ 4 j ‘ % .i-b&apt'asis B«rra<?fc ’a, , ' 

! ,,.r /. ■; 

A '..., .i,.-. 








































O’clooli 


II '1, ' 

lii I’oori 

I pm. 


^ , »#■»■ 

’ 4*4 . 

. .. 
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NAINI TAL HTDllO-ELfiCTEIG SUPPLY. 

EslimaU of rerjui'fiimenl.fi in ivater under severcfit, summer load. 


U'clofik. 


T3 fr! 

rrf ‘ 

O 

>~5 


fzi p) 

O) 

O r 

f-l I.i_i 

o , 
P-I 


>\ 4-* 

O 

M a> 
O CJ 
.^■•1 , 
CJ i^-l 

W 


1 a.tn. 

2 

3 ” 

4 ,. 

■'■> „ 

ft 

'i .; 

5 ., 

0 >, 

:i i „ 

1 L „ 

12 iiocul 

1 p.m. 

2 
‘5 
4 

n 

fi 
1 
8 ' 

1) 

10,, 

11' ,. ,,i . .... 

12 midnigliii 

Toud 


121 

121 

101 

101 

81 

120 

120 

120 

120 

120 

120 

120 

8,1 

70 

70 

70 

3,1 

85 

132 

257 

2(>2 

232 

182 

132 


13.3 
1 .J o 
112 
112 

8!) 

132 

1.32 

132 

132 

132 

132 

132 

m, 

77 

h 

7 '7 

38 

38 

145 

282 

2SS 

255 

200 

145 


52 

52 


72 

72 

70 

70 

67 

72 

72 

72 


04 
!)4 
81 
SI 
68 
03 
03 
93 
93 
93 
93 
9;i 
70 
61 
61 
6 1 
^ 45 
45 
101 
19.5 
200 
179 
14,7 
;101 
"A335' 


Oao. 


I’wo. 


Olio. 


I'pial (.ijitbic 53(4 p'ei' (:[ayKsl40,100 at!;ievoro.gL load. At; n\4iLi;g(>, ■ load iH'itfi 
{M|ei'i:ol,y i'acboT oi' :()*0 oublc; foaji aequii-od per diiy are 86,893. , , ; 


:JE0.nmtG 0reifibvi'4mG'Mumwa^ ^BUereHriomltii'dScdE 
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NAI^ 7 I TAL HYDRO^ELECTRIG SUPPLY, 

Calculations of effective head on Felton 'wheels, 

Lcngtb of pressui’Q main, lake intake to Sipahi-dliara 
Length Sipahi-dhara to power station site .... 

, Total. length 


R. L. Low water level of lake ... . .... 

E, L. Jet contre.3 at power station ... 

Static head 

Loss of head by friction in the pressure main at 630 
gallons pru. through a 10" main 2,2G7 yards long 
(Box’s Formula) ... ),. 

Add 10 per cent, for eddy losses at bends ... 

Total loss; in power main ; : ... 

Head on jets ... ' ■ - w.' ' " 

Deduct 4 per cent. lo3se.s in jets .... V.. 

Effective head on Belton •wheel . ... 


Ill mlculations for water rcquiro'd, it will be safe to reckon on 1,400 feet 
affective head. " , .L ' V.'' 'K.;- -if 

At 1 , 4)00 feet head and excluding: all losses lOO K. W. will require 184 x 33,000 


Galmdations of storage required for power pni’poscs. 

•Average daily requirements in summer ... ... 84,060 c,ffc. 

Ditto ■ winter ... ' ... 30,220 „ 

Assuming that 00 days of the your even in the (iriesfc season require no storage, 
i.e., that rainfall and springs during this period -will^uffice for power requirements, 
•flf) divs remain for which pofiod complete' storage may he necessary. Or this 
period 13.5 days may bo Lnkcu as under winter load conditions and 120 days a.s under 

s^smmer load Conditions. ., 'i. . , .... 

Total requirements in storage then;— ■ 

' ■ ' Summer 120 days at 84,080 o,ft./day , . . 'UO'DS sra.e, 'feet. 

, , f’-a. ^ . 

. ; f-V;'"' ; ; ;L:-:-Tbtal ''>,r ^17^ 


The aVc<a of tho kkc'ab abdilt E. 'L. 6350 %: 5,‘23 mfUion aquare fuftti ; 
For storage about -this level abeighli of 3 ^ 4 ft,' ip'roquired. , . 

' / I ^ ',1*" V, d ’ " I •■ 1 ’ V ' . . t i' ' ‘ L>i 

' ,V' :- i,;. ; , ./ 
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a dopth of 3;;'^ \vill fiialHou d\ot' crc.jf:. 


plate ^vUl lift,ptovit|oitte,prev,eoi;i'dj.f!)turbwiais i« tli© oliajui,el, 














d’o dovolop this a Pelton wlicel of 271 B. II. P. is necessary aasnining 79 per 
cHuilu efficiency foi‘ the Pelton wliuol the power of jet must be 355 H. P. 


, SflCxSibOOO 

G.lt. per mmu,be 


:'i34 cjt. p.m. 


f=:836 g, p.iyi. 

Two 10" mains will pass tliis Mow with a velocity of 2*13 feet per second. 

Gi'calGst velocity will lake place in the mains wlien u peak load of 300 k, w. 
':ig met. ■ ■ 


is 

Overall effi(;ioriey at, this load is 73 per cent. 

H. P, ofjcte=:l*34><300-4-0-73^ri50 

s , fiSOXflibOOO . ,,, 

Uulne. toot per mni. required .■=;‘J07*8 c,(6. mm. 

~ 1,300 g. p.m. 

. Each 10" main will bo .required to carry 060 g. p.ni. velocity will be 3'?>2 feet 
per RW,a wlvioh is pcrrajfisiblo in Bucli circumstfiirncs. 


b 'G’''OALqx;itAa:ioNS: 

Thd maxiuuitn di.scliargo whicli will bo required from each set will not exceed 
lB4i cdl; per rrvinuto even with a 25 per cont.'oyorloiui : 

Tho funanoati circular ecct km wliich can be used If ingrcsia. is allowed is n- 24*' 
dimu. diict. Such a koobioii tomiing half full will when laid at a grada of 1: 240 
wilt pass 475 c.ft.. per mmutc aka velocity t,)f 5 ft. per sec. and la therofo.ro saitiahie. 

lUwoTihi)' C7nfrt«feb™Allo\idhg a margin for , fiiturc extonaion tlie ina,;;imvfm flo^v 
■ this chaiiuol will bo rcKplircd to paim will he 400 o.ft. qior min,ss:7 cutjee.4 sciy,{ 

'To provL'iit nut approciahlo y.clointy to thd wolf aiki' tO’b^^ 

possibility of wirves; 'ra ivmst bc-i liinitGd to | ft. ptir bbc, 

: l4'Sc|f,itbafo»4kmhaiikobis--.thflrolt>rdii'eqhirc^ iO;"; 

Wilha deplh of 2' G" iuchaimol a, width ol h' G" will .sudice. 


Tlio weir will bo OC" iii huigUv and at ina.xiTmm) flow will he required to pass 
.2,500 g. ft. m„ which la cqui vnlmU. to 38 g. p. ni, per inch of width. 

Xi'rom ] Mix's irahlo, S it depth 'of fij*' O^er woir crosb will ho imrplred for this 

di’sehat'eci. -'b i'''b:''bb.^ . ' ■, -- ,b'''b b-, ■ b'i ' , 

MorniiUly tho dificliargo will mol ho moro than 18 g. p. m. per inch ol woir and 

, audit b-afilo 





4.“'JUj <j!^wn!Su«!?''.sa Xi)iB6?'«*j.!iM5i! 

M '.‘'A ■'*■ 


i£0ip 


Ml 


iM/ii Vr'', '1^ y^^tJSl 




AA\i .. T' -^iiV 
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NAINI TAL flYDRO-ELECTRIG SUPPLY. 

Estimate of eequieements in water under severest 

SUMMER LOAD WITH A HEAD OF 950 FT. 


C. ft. per minute at 1,4/00 ft. G. ft. per minute at 950 ffe, 
head. head. 


12 neon 


i 2 iiuduifchb. ^ • 

; ^ ' 1 S,^89c. ft. 

Total cubic foot per diy 20(5 ,340 at severost load. At avoragt, load with dn^ef 
iactor of 0 ' 6 . cabio 1 1. required per .dayssl 2f? SO't. 

,t„L,v ’ G. MoC. HOEY 

f'ks 29i/t Jidy. 1919. . Mwv>tiw Mwjinear, M Division, 

. , . ^ aharmpur . 
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NAINI TAL HYDRO-ELEOTRIO SUPPLY, 
RffiooBDa OF Lake Disoharge. 





DischargG 
million c.ft. 
per iacli of 
annual rain- 
fall. 


Rainfall 
inches per 
annum. 


Total rate of 
water discharged 
c.ft. per annum. 


82,399,240 
Afo records 


diflchargfl from lake nmounts to about 232,141,000 c.ft, per aijnmiai 

u recorded discktgd liook place from the lake futlet in October 
\r greater Uian any other discharge recordud in the periftd for 

uvajhiMo, iTho details of this rainfall are 

’ ’ " Discharge 

■ ' Snehes « ' i i and overflow 

5* SS: 


Ena off IB 
inches per 
24 hoin-a. 


if'.; 

If, vh " 


27th September, 
28th September, 


2t.(l Octobor, ibw 

.^rd Oi'^ober, 1919 
4th Ofieeber* 1919 
olh Ooijhor, 1919 



( ) 

NA.INI TAL HYDBO-ELECTlUC SU PPLY^ 

GAr,our.ATioNf 5 . 

If'lQor of lako bridge and isero of lake gauge a- 

6 ,;bl 9'90 B. L, 

Weir cresit level =: C,3.51i'66 R. L. 

— 3‘75 of gauge. 

Catehmenti area of lake ' 

1 ,980 acres 43,560 X l.OSO sqr, fli. 

~ 80‘2 million aqr. ft. 

1" rainfall over tlii.'i catchment = 7 'IS million c.ft. 

Allowing 12" rainfall with 50 fo run —■ off 43 '08 million c.ft. would bo a 
po.suiblo diuchai-go. 

The eight weirs will })a.s.s at niaj(;ini[!ii,tn flow. 

8x0"462 million gallons, 
sK 3*690 million galloie, 

6354 ‘9 == EL E. L. of lake. 

0355*9 == levol of lowest rotKl, 

Allow 1 ft. of froo board- 
Fufc Bill at 4 *0 of giujgo. 

L. W. L., would bc~'‘-3;0 oh: gauge. 


T(d)k nhowing juU in lah levels hetuuum the date of highml level after 
nhuttini/ sluices,: at md of rains, and the data of lowest level in laha, immeiUtMy. ■ 
before the ensvAng raim. 







r.-lr ij'v;.. rf 


Rainfall 

inimbot” 

(inohsa). 


4111 November; i0I8 
30th Novomhor, 1917 
21 d jNmomlioi', J91() 
3rd Noyouibor, 1015 
SlHt November, 1914 
4lh Novnuibcr, 1913 
S-Sth November, 1912 
25fch November, 1911 
<11 h Oacember, 1910 
2‘iih Ootolx-i*, 1909 
Idtb Octubm, 1903 
Stb November, 1907 
1,4th Novotnbcir, . 

'/..uoicv, lyoc 
S'^ilrNdv^mbiat-t 1004 

4lh NoviSAibcr, 1900 
23rd No voiabiir,. JOO L 
24kb 1‘00O 

(^rd OctobfeL 1690 ... - 
‘'^b'Nove^bW,* 1^08 
mrnmm'bfiif.iwr 


2 ’90 ntb Way, 1919 
4*20 'ind Juno, J91S 
3*9.5 4tlt Miiy, 191? 
3-80 2fHb Alay. XOlG 
4 MO 13th Jmui, X915 
3*40 .‘Hat May, 1914 
4*10 12th May, 1913 
4*20 Kfth June, IDAS 
4*00 10th Jims, 191 ! 
4*00 26th May, 1910 
3 * 60 2} id J luib, 1909 

) MO IGth June, 1903 
8*40 BJth Juno, lOOT 
3*V5 noth Juno, 1906 
3 *80 l^th June. 1905 
Jl'15 14th June, 1904 
8M5 10th Mriy. 1908 
lai.Jjl.Iy., 1000 
:^*90 , 04 th June, 1001 

m%h 1000 

^* 00 ’ | 2 thJh?tW 9 






"AsiiyTT* *jr-a7^“ j.*T ■* jnf 


|,. -;;"l’.{ ,• ,.■■ ”• ;■ 1: 


.■V • ■ 

I, ' I . ■" 
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- 

tr> . . 
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NAINI I’AL HYOEO-ELEGTRIC SUPPLY- 


lilsTiMATK ojr Power Staten Buildings. 


I{,3. 

1, power Station ... ... 28,830 

2. Tail Races, Oluunicl ami Rficordei’ ... 7,629 

IP SlaT quMl’Iiera ... ... ... 9,629 

■ii . Driver ’nqnartora ... ... 6,233 

5, liiapoctiun house ... . ... : 3, 472 

6. Sweopor’aHut ... - ... ... ■ 920 

Total ... B6,7ia 


Estimate of Powi® Sta.tton 'Bim’.DS,NG, 



IS, Sheet icoa ■ . 2H ; , S 0 Ooaefi. ', 'IfiS 

to.. Oh wood' 4 0 s I't, 891 

B. Wo G. Sheet 4,1^4 a. (t. 2 o\ 0 9^ e.ffc, 8,38B 

' . fm, A-'! "x ' ' . 




'%l, ]9toa&€;iOU»,pAW)aaut;‘ ’‘GiBStY s.% 

- '% ,-r . *.lr » .n., ,< t ••I ,J. , 




I }!a 7 i/p > . 


» J.ULi 

111^ 


1. 

IG-xoavation ... 

13,485 c.ft. 

Ks. 

G 

.a. 

0 

P- 

0 

it3, 

c.fl!. 80 

2. 

Liino (loucroto iii 

14,564 0. ft. 

20 

0 

0 

2,912 

:V..; ■ a.;V 

foundftfcioUi 
; OoiiTfiod. riihblo stpae 

2:1.116 c, ft. 

23 

4 

0 

94 0.6;.. 6,965 

4. 

"■■ffiaso'ii Ty i a li mo. 

Sliono avoir immonry 

286 

30 

0 

0 

94 o.ft. 8G 

■ Si; 

Ii'ou-wot'k 

. l‘8ewfc. 

74 

0 

0 

por owfc, , 133 

4. 

Bribiah I’ollfeil sfceol. 

23‘43 (5wfc. 

25 

4) 

0 

por:t!wft/ .: ■566 


bfatmaj:':'""- ; 






1. 

StonO'Wurk ; 

:62 o.ft. 

G 

S 

0 

per o.ft. S38 

^ '4,: 

Con or(3 to 0 vev Too f . , . 

918 cdt. 

.,21 

4 

0 

95 effc. ' 106; 

V ■:,... ■ 9.' 

Liiiu! plaRfcex' . ... ' 

12:808 a.ft.. 

' /i 

8: 

,0:^ 

a.fli., 4i86 

i(K 

tloiiioiUf iKiiiHiiij^y s . , 

9';409 o.ft. 

5 

8 

0 

% c.ffc. , sir ; 

n. 

3" viti'iliod tilt! 

/■ > ■: 

,3,920 s.l’b. 

■ 0 

8 : 

0 

per iLfbf' ;1 

12. 

Hal woof] work ,... 

■ 7To,ft, 


8. 

0 

•per ft;, ft, 346 

.13, 

Toakwnol doors and 

663 

■ ■Tv. 

8 

0 

per fl.ft. 1,408 

;’';r„-S’.,’,’’.> ■.■■'.■'•..ri (■• ■ • • ’’-ll 

wmdof^s f urjlad' 


siTjp; 

r 

1 i 

. k' '■• 

■■r,; •• •• • ■••., .v'v 

j ^ ^ r 

iij|' fitting. ' 1 , , 






■9'’ ■ 1.4’. ' 

15. 

Whitowafiliing 

10,808 s.ft. 

0 

0 

0 

pur f..l‘t. 43 

Slidiag iiooi'8 . ■ 

■ 100 .s.ft.' 

8 

0 

0 

per 8, ft, 300 

T' - ’ 1-0, 

Enafo-K.®d‘'^'oesa©B.v . 

W2[Rf(i/‘ 

2 10. 

0 2, .55 2 


ooiicroto. 






’! '* 17. 

GovtUfiO 

151 .s.ft. 

0 

.8 

0 fi.(t, 76 








■J.lifV"/^''5as' vr- 'ltS> 
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¥AINI TAL HYDRO-ELECTRIC SUPPLY. 

BsTIMAT® OB' DuqTS, TaIIj JRaCE, OotLST CHANSrEL AND PsKCOBDSE 

GHxiMBER. 


Outlet Chamber and Recoi'der OU^mber 
Ducts .... , , ..a .. - . , 

Tnll'Haoe ... ., .... . ... ■ 

RecQrdai' Chamber ... . . 


ESTWACT of OCTTLET OHANWEI, 

Ahetraot of Ooaf, 


1, r Excavation 9,484 c.ft., : 6 0 0 o.ffc, 

2, ' Lime coiictete : ... 'i,018 c.ft;-i 20 0 0 9 <j o.ft. 

3, OourEied rubblo stouo 3,015 c.tfc, 28 4 0 c ft. 

masioory in liiuG. 

4, Boulder pitiGhiug ... IST c.ft. 7 0 0 c.lt, 

5, KciiiiaiuLtl P. C oou- T'Ocft. 2 10 0 c ft 

OlGtC, 

0. Concrete pH'ifcbi ... 1,220 s ft. 8 2 0 e.fti. 

7. Reoarder Chamber ... ' ... ,,, 


EmiMATE OF Staff Quabtess, 
A6s^r£tc^ of cost. 


1, (fi) Baithworli in 2,982 c it, 

’ cutting. ,, 

(h) Eailhivoik in 711 c,ft 

filling. 

2 , Lime caacretc in X,337 c.£t, 
. foundations lu liroiO. i * 

8. Oour.‘3edxubl:|lQ 'jtono 3,9G1 c.ft. 









iffiS 

V'^ 




r f'V'tj , , 


i' -='?C&'’'ii.'^'j! 


14, 22 B. W G. siheefc :l.,904 B.ft'. 105 O' 0 '9^ B.fl, 

iron. . '• 

16. Faint, ing and Vur- 5,46C) B.ft. 5 11 0 fo a.ffc. 

iii.'aliiiig. 

16. ^Ironwork ..... 9 cwt. '(4 0 0 cwt,.. 

I*/. 'Wlrilio waalring ■ ... 8,29'7 a. ft. 0 0 0 </a a. ft. 

18. Shetd, i.i'on nun tilvatle 12 . 8 0 0' otiuli. 

19. vStoiK'/work ,' .... 2,025 ti.l't.. 6 8 0 B.ft;. 

20. lifetiiiniug wall and ....... ... 

levelling aito m . 

per dotftiled nsln ' 
nialc. 


lisiMMA'i’K ov DinvEn'a QuAEmaRS, 
, : ' Ahsli'Act oj cost. 


1. ISartlnvorlc ' l.STK) f.ft. (! 0 0 c.ft. 

2 . Ck^n^^tdrllbl■)loal;orllO 2,8,61 c.fli., 28 4 0% c.fL 

9.' Limn tamtn'Ote in 1,056 c.fl, 0 0 fiiff;. 

,, ; .Lnindaii{in,:, v ' I . ‘ 

4 r si.iio floortijg ... 1)46 e/ft. 36 r> 0 fo u fL. 

b. (’ouj--Hd lubblc 2,620 -? I'l. 2i O O 

nianmiy in nbiy. 

6- (Vmenlj loiimUu 50 0 ft 2 10 0 c.fi 

haL< lb 

Y, iiartK ailing ... .bdO/nfL 3 0 0 cs.ftl 

8 . Docmi iiij I wndiuv'i . 348 i-.ft. 1 (5 Os.lt. 

0, ^Iwood v’Oik 1 KtV 131 o.lfc. 4 H 0 n.ll, 


11 in’nio jj’.KStci ... -i.ri. 

12 Whilowinlung ... 5,803 m. I t, 

18. l>irwi»g „ *iid _ ' 3,0^12 

ninhing. . , v . 


1.’^-. Tii.inv6rk 


f. .JVt 1 





-/"t* j .Si! 

■■ •'•• ■'■•"' ' 

iT'C" r^-*!*-— ■'^-_ _ ^ *-*_T^i!ni II 




*. . Concrete in lime ... 

S. Couraecl rubble 
stone masonry in 
lime. V 

4. Coursed: rubble 

stone masonry in 


5. Beinforced conorete 

slabs. ■: 'V'' 

6. Gorniee compiote... 

7. Slate flooring I" ... 

8. Lime plaster .-,> 

9. Sal wood work 

lO, Poors and windows 
of'Tanwood. '■ 
n. Stonework ... 

12. Wood work for roof 

13. Iroaw'oxk - .., 
H. Ohirtvood planking 


187 e.ft. 0 6 0 per s.ft. 70 

621)' „ 36 5 0 fo B.ft. 221 

3,447 „ 4 8 0,, 155 

14'.6c.fl).' 4 8 0 „■ 0S 

161 B.ft. i i g '0 per sit. 208 


6 8 0 per c.ft. 

9 ' 8 , 0 per aft. 

74 0 0 per cwt. 

21 10 0 ^ B.ft. 


16, galvanized sheet 

iron. 

10, Painting and vari 
nishicg, 

17, Gleanng site 

18, Wliit6'washio|; ... 


rif . 

'=1 t 










ISWfiMjfl 


” ' Re 

hdkkrZM 


Earthviroik in exca 





■'-..-:-,7:.<i.-Vi.= 


y v 


wmw- 

i iTi??'* f • ».^ i>-. 


6. I" Sla (,0 floonug... 

7. Doora And windowa 

8. Salwood work 

9. I'^ C^hir wood coiling 

10. Lima plaalicr ' 

11. Wliilo wtwhmg 

12 . Pivintiiig and var- 

iriehitjg. 

13. Xtouwork .., 

14. 32 B. W. G. ahoob 

iron roofing. 

‘l£)i lioteining wall and 
lovellirig aibe (na 
por oBtimafco. 


PoWEn Si'ATioNr Equivwent 
■ IHstimutg. 


Throo aota, direct couplod Baliion whaolH 272 ,B. H. P. 
VoO K. J?. M., to tl'iroo phase aUarnators 8,300 
volts, 50 cyclca with afllf'-omituinod a.'toitortj, oil 
})robi.yiii'c govornoi’fi ,wit]i eonihinotl .slow niofcioa 
needle and, jet dofloctor goar, and with emergency 
• , hiind rogulatitig' vttlve=> and oonnootiona oreotod and 
cowiploto and tested ® IIk. ^V.OOO oath 
Switok-bourd coufiftinihg threo gonoralor, one spare, 
one feeder,, otu) auxilki'y and one rogulahor panels, 
one 'swing synehronisor panol', dwafct*h mr ■ meters, 
-- volt metorfl,' ftrain(!itet’.s, time ' fuses and automatic 
' ■ rtsleaso, oil awiboliofi*, totally enclosed, bus bars and 
fill (lottfteettosje oomplete ttml wjjdW ’ ■ /, 

Two 12' 5 If, Y. A. throe phase ■ transfoi'mers 3,300: 
330 wdbii all couneciions complete to bu.g bru’s and 
AuStiliavy padel 

geiai* amt couUGCfciona to 
I ear® and Imsviatslttdiiijg; hern AJilroaiors^ isalaling 
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NAINI SAL HYDRO-ELECTEIC SUPPLY. 

Workshop Equipment. 

' Estimate. % 


Bs. 


1. Ona 10|'" centre, self-acting, sliding surfacing and 

screw cutting lathe ... ... ... 6,009 

2. One bench lathe ... , ... ’ 750 

3. : One large machine drill . ... _ ' ... V2, 250 

4. One small ditto .... . ; , : 50Q 

6. One bench emery : grinder (double) ... ... 300 

6. Ditto h drill ... 300 

7. One machine saw for metal with spares 450 

8. One double abb Whitworth baps and dies... : 450 

9. One set g.as " taps and dies,.; ’ ... ... 750 

10. One Bihitli's forgo with elccbrio blower ... ... 2,600 

11. One ' eet high speed twist drills ■ ' ... 750 

12. Two fittera vices (large size) . . . / 200. 

13. Two 5 B. H. P, three phase induction mot ora . . , 5,000 

14. Line shafting with bearings and hraclcets for above,*, 1,250 

1.5, Ten lighting poiuta complete 400 

16. Workshop JBeiiohes and Lookers . , 500 

17, Small tools, gauge, s etc, ... ... ... 1,500 

18. Sundnes (fuel, lead, paint white metal etc.) 1,500 

19, One drying oven for coils ... ■■ ... ... 500 



'-A 

/ iJT’ V*, ♦ eM 

f'i'V ! A ‘ V '.,-1 

w ..V ' . .- -. 




.TTtiL'iL-Cev 


■j'STT'Ss.t'^sr^. .1 V'-'*; ft; -f , 

Sps^n.,-. fc-c. -K '■ - , 




S'T.VJiTi.' ■ 


20, One vaounro cleaner with electric motor 


27,160 


Estimate op Power Pipe Line, 


Hard Bock. - , ' - 

3,300 ft. X4'— 6"X4' 694,000 eft, at Ba. 50 ‘ 

Soft Book. ’ 

8300^ X X 4^ 69,400 ,7 ’ 25 " ' ' 

Bepaira to road surface, to parapbta, culverts and retain- 


leifeeT 

!, tl‘ . . ‘•tSW, 1 'WJ 


imm 











EttiUvay fr«5lgKt Ea/li-Sid 
Loftdii\g aad cautago at B(<>. l"8-0 


444 ^ bw^lifage. *114 spates 

'1‘ ■ **: \ 


(/Og!) of 1.0" main for 1,600 fb. head. 

Thickness 5/16" coated with Angus Smith’s solution aad fitted with " .Albion 


Wolghl). 


Add .for josiibfi 


£. e. d. 

0 18 6 G, I F, Bombay. 

Rs. H per foot 

35 ‘to Iba. per foot. 

8.5t0 „ „ chain. 

dSO 


4,000 Iba, par 100 feet. 

40 ‘00 „ foot 0*86 owte per foot. 
Railway freight at Ko, l-8-;0 per cwb, is 0*54 par foob 0*54 

Lotuling and cartage tio eito at Ro, 1-8-0 per owt. is O’W 


per foot ... 

Raying, iixiitg and bolting at Re, 1 


Total per pipo laid aiwV fiscd , . . • 

444 bon por eonb.* for bmlrago and sparos 


... .0.*54 
... O’Se 

fUMUWMMalMMW 

1‘44V 

... per fbot. 
1»8 

lt*0 per fofsis 


10'' main 1 ,260 iioftd tbioknass 

X,, s, d. ' 

' 0 16 8 0. 1. F. Bombay. 

Ea. II *6 por ft. „ „ 

W4gW. . ■; 

28*86 lb. per foot. ' 

... .. 2(885 ,1 I, chain. 

444 for joints 340 „ ,, „ 

32*26 Iba, pmr foob, O’20 owts. 

Dost of 10" ta%in for Re, 1,260 head. 





( 3T ) 


Bail way freight at Re. 1-8-0 
Loading and cartage at Re. 1-8-0 
Laying, fixing and bolting at Re, 1 .i. 


Total for pipe laid and fixed .. . 

Add ton per cent, for breakage and spares 


Es. 

... 0-38 
... Ov 38 
... 0',25 

1 ‘01 per footi. 


1'16 per toot. 
...1*17 


Total 


... 12*76 per fool 


Power Pipe Line. 


i Clips, 
Lbs. 


Per Block. 

Two b' --6" one i 

pleto at 80 Iba. ... 
One semi-oircular steel clip 


For One Inindrocl block, - ■ , 

7200 lba,=:=65 owtB. at Rs, 80 
Excavation of ground-— . ' 

100 X3'X3' X5'=<!'.b00 oft, at Rs. 20 
Poi'tland Cement Conorete-— 

100x3' X3' x5'==;4,.')00 eft. at Bs- 1,37.5. 


Total 


'Total 


60‘ 

: 12 ' 

72 
Rs, 

1,050 

.. 90 

6,180"' 

S,220 


Foi sixty such blocks complete and laid the cost will be ... d,S3S 

mill - " ’ — *■ 

Estimate of Inlet Arrvngement to Power Pipe Line. 
Ahsb'Kct of coat 

■Description of wojki ^Quantity, 'Rabc, Total. 

Rs. 

i. m roA 3.0*5 5«/lO»0 '*■ , 



^8/# 100 ' ' 


p.c tfOdoreto' J"' ■ 1/6 

Bmnfoioed concrete - m. >SU 2/30 „ j 

Iron rock (Angle rock, S^S . ® 

16" sluice valves ^ , r,. ' ^ ' ^^6 -.10 

inesh'wird netting m. -SOe, ft. ’ “ 

TimlieH-bHulks ■; ■ - - ^ - 

■"15 


y ^ ’ 
i‘ t' 


f a..'" 











t-ylSa’rmAW pjr siNcitK H. T. votm< 


1', ' ^‘•SS'^ ‘ aie^t p^# - » awJ 


-NAINI TAL HYDRO-ELEOTRIC SUPPLY, 

ErTI-MATB OV transmission and MSTBinUTION. 

Hard drawn, higli oonductivity copper wire, dalivered and ereot/ed“- 

■ Eay 

H. T: TranfnniaBion 7,627 lb. at .,. ... 9,534. 

L. T, distribution 96,692 lb. at | ... 1,20,865 

Single H. T. lino 0:61 mile at Rs. 6,000 ... ... 

Single L. T. line 12'67 miles at Ke. f), 600 .., 86,6.22 

Obrabiilcd It. and L. lino 2-07 mile at Ka. 10,8,67 ... 28,988 
Lighting circuits and equiptneiit, ,15"34 mile at Rb. 2,046,.. 31,386 


‘Total 


... 2,77,761 


ScintDULE OP’ LENGTHS or H. 0.\ TK'ANS MISSION AND L. T. DISTRinuTION. 

1. Single high 'tension lino. Generating etatiou-— Lino El 1)1 sub-station, 

900 yards. 

2, H. T. and L. T, corobmed . L. T. single. 

Sub-Htation I ... ' . 2,ie'r / 7,?69' 

: \ , Lifcto : P ';;L. 1,680 ii . Tl.OSa 

Ditto in ... ... 857 4,581 


Totals 


1, Bingle Ingh tiinsiea Uno OOO yank 

2, Single low tonsion lino 22,29S yards 

3, Ootnbinod H, T. and L. T. liao^ ^4 yards 


.. 4,704 yds. 22.290 yds. 


»♦» 0'*'5X'. 
.X - .... 12“ 67,,,: 


EsTm-VTIt or roLTft AHO TOtiJS liQITU’MBKt TffiU THILE OR SINGLE H. T, LlNE. 

' Esv , 

33 aiiiglo polos as per o.stiinat6 I ... ... G,G00 

Esliniato of polos and polo ’equipment por luilo of single 
L. T. lino, • . M L 

S3 single polos ttS per oatinmto HI ’ '* ... ... 0,000 

Estfmato ot poles and pole eqdimiont to carry both •, 

H‘. T, and L. T. Upo per niilo. , 

38 polos arid equipment as 'per 't'sibimaCe IV ■ .1,' 10,857 

AUowaufiu por mile for lighting tquiiuuaot 
88 X 62 ... ' ’ , ... 2,046 











iS?,t^tf?S 


ly.™- E stimate ov single tom to caesy both H. T, and L. T. linb?. 


Total as per oafciiiiate 1 L»« J ^*1 

Extra Ipr heavy poIiS /-/»»*-’ •'.. *•* 

Guarding as per estlniato It ... ... , •*• 

5L. T, brown poi colain 380 volts insulators 


It.— E stimate! op gwauding a H. T, span. . ; 

1. L. iron framo 1 niauncl at Es. 30 per maund 

ee « 

: 15 

2. 

No. 10 0. 1, wire I mauiid at Es. 50 per mound 


■ ■s& 


Total 

1 * t 

65 

IIJ.-- 

".l. 

•Estimate OF L. T. Single Bole. 

3?‘'-"4" medium Hamilton Steel Pole delivered 

and 

E^. 


erecled ■ ^ 

A •« 

125 


/Socket and base plate . ... . 

■* • » »'• • 

6 

3. 

Pole Cap and earth ■wire clip /... •*•}/ 


r, ■ t 

4. 

Galvanised malleable C, I. insulator brackets with bolts, 



nubs and washers ... ... ... 

» 

g 

’ 't. 

6 h. T, white porcelain 380 volt insiilatora tested t® 


, ■■ .>■,•:;■ ■ 

2,000 tolts: With G. W and nuts ... 


30 

G. 

Exeavaliiou and filling ... ' 


1 

?, 

CoiKsrete slab ... " ... ' '■ 

■ t9f 

4> 

8, 

Earth plato and connection per polo 


2 

9. 

Painting per polo ^ ... 

Vi* 

5 

to. 

Barb wire fender ... ... ... 


. 2 

U. 

Earth wire spans at 3 ..* 

**( 

3 

12. 

Neutral wires per span 

« M 

6 
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Ea. 10,842 


For throe such aub'-etatiou bwtlilihge 




/Xwo 125 K. 'Vi ^,Ar ^^^{oaUijghettiie '(VatiMforityicr^, oil 
‘ixooleil ''’(vit'b ,&lt dfomKiotions complete delivered 
■"efi^cted md wsfeer] at IW. 611 ^ 0 ’'*"“ 
fevjtoTl'bo)ir4' ,«oiHakiagitbt^^ ^i'aocls with totally 
ea<4B®d<i-svtiioK^a„‘ ^latoteatic tim.0 r^ltsuso, volt 


1 2,000 








' 1, 

Exiiavat ion 

. l.V'Ki c.ft. 

6 fib) «. ft. 

to 

■ 2. 

( 'Oncrcto in lime 

101 c. ft. 

20<Xt c.ft. 

:ii;2 

3. 

tSl.ono Kourco vuh- 
lilo »na.soi.iry in 
iimo. 

1.. 000 c. ft. 

28/4 jb c„ft; 

452 

4. 

Stone' (it HI n o ' rnlv- 
bln limsoiiry in ' 
clay.; '■/■■ ';'■. --V 

4,!(),Scl’t. 

21 «f c.ft. 

875 

.5. 

; ( kvi'iiico eorajdeto 

100 w.lt. 

4 p.;r B.fb. 

25 

e. 

r. (!. concrolo 

!intoh:i. » 

: 15 e.rt. 

2/lOc.ft, 

' 39 

7. 

Areiiwurk ,,, 

■ ■ SKo.ft, : 

BOX' c.J'i, 

: : 10 

fk 

He ii 1 ('((rcetltwiiC'j’Cite 

. . SS '.Od't. 

:, 2/10 p.hi. 

203 

0. 

lloora aiitl windovvfi ■ 

-■t- ■ VO BVlU 

1/0 fier B. rt. . 

Of) 

lo. 

Std wdtkiaNhhk^ . .. ■ 

■' Of) c,rt.,: 

' 4/8 per tlft. 

170 

.I'L 

Ihnio pliiistor 

02,3,1 H.ft, 

4/«'X,s.ft. 

145 

:i 2. 

1" Slal) (louring ... 
.Linio .Vointinj; 

410 H, ft. 

B5/r>,Xi 8. it. 

■147 

i;t. 

2,400 s, ft. 

2/'i()>i.ft, 

03 

14. 

iron work 

, - JPOewt, 

, 74 cwt. : 

::,;"22;2> 

15. 

22, K. W. ii, ahcca 
iron. , ' 

- : 'G .-53V a. hu 

,105'vLEft/. 

50 1( 

10, 

1" Oldrwoitd ceil- 
ing. 

■orruit.’ 


' ill 

IV, 

(iilttcV). 0" 

11. J n.fl. 

2/12 h.l't. 

,S8 

18, 

.1 )()W u pipe 4" 

While V, nailing ... 

'■■■'-■ '25 s.fk 

2/S per B'iltf'-:;.' 


vx. 

,.:- V;:R,23LB.a.. 

fl/ti'X*: H,'f'c,v ; 

13 

20,: : 

I’uinting and vav- > 
njfihing. ' ■■’ 

1,0.50 g.fk 

'./'-'S/'tlViifkit,': 

'""'''fii) 


' Site clofiriiig ' ' ' 

' L.B. 


100 


NAINI TAL B,YDE0-B:LEGTRIC SUPPLY. 
EsTIMATJC of Suli-STATION EUILDINQS. 


DoBcriptioH of work,- 


Quantity, 


Kate, 


Total, 

lU. 







■;£:'>r,';p> V! 

m’' 1. '-- 




10 Snniftary Miiginoor’s fees for pteparntioa and cons 
liuobiof' at ^2 per oout. «<• •■■ 


0i'and Total 


WaOT SlTI-PJ.y ABIU'NOKMES?'rS. 

BsUmiiie ofw^i of aUerativne and addUmis fo rising mnins. 


Oheiom mA Ittier Tanks kb Bfo 

|ierya)?d \ 'u, 

tflyarctdrun 0 fS" steel Win enilabk ifw 5^06 JIih, 
heid kid ^somplete Bs. Ill yfttd ' 

34^ yards nf X. S. W ‘ . 


BliiBp 


E»T[ma« of Water HuwLr At/rEVM i,rtrs -'lib., AnniTioW 


I. Alteml, ions 1.0 Filter House,.,' . , ' ,. .... ■ »> 0y0 

3. Two motor driven three throw pumps head 4 ^wCi N - ' ' 

h3 :g, p. m. -with {p^arV erected (mnipritB arri / ^X - 
tesled. Rs.:. 8,500 '.. . ', .. : ..., ■ ..i , 1-: /'%, 

3,. 'Three KetB,: motor: with extended sleift lo drive- 
Cent rifvigal puitip at rither -endv e'itlu’'r ia s 
at 475 It head )uid 170 g. p, in. or in parallel ,, at , 

,250: I't,' head' fd!' 3()0-g,.p. 'io..with aii vaivoS;and: 

C‘d,nnofiliO»s,''v oojnjd.GLe.. erected- , and tested at :: 

lla. 12,500 :... ■ ' 7 ip-, :... , , S7, 500 

4, Two 125 K. A. . WeStiagluitue . Transformer.v^^ ^ 

fi phase 8,300 7180 (.lU inuherSed with all (loatian-. 

tiopH oompidieand lis. 0,000; ... 12,000 

&v B\t;itohhonrd co«taiiuhg..iiKdo.ra one .spare one 

nusilai'y jHttrelti with volt meter,sr£Lpd ainnielere 
and t;xllcotnieetioM tminplele a,adi:eTectsd .. 7,500 

fi, {,)nQ three ton oveiimad httod tTayelbr crhiie and 

runway' . •>,.■ ,■... ■ ■ ...■ , 3, aOO 

.7d: :CJde isdt Isepthal i!gldnii>g.:aTKslpra^ w horn gaps ' 

* ■ and choking coils nndoarbhconueetionHallrnnv 

p!.et(r and urBCtcd d 2,oOC 

8i (lost of addilione atul alterations in rising Tnaiiis as 

per attiu'dtedridiinfttc ... ... 18,70? 

0 Contingencies at Ks. JO pel rent. ... , 10^78C 


3, §00; 


2,500 

18,708 

10,780 


Toted 


